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Female Section is soldered to cable lead Male Section is soldered to cable extension 
Removable insulators are securely held in protective position with Allen screws. 








Connection is made by inserting Male Section into Female Section. Then, with a twist, 
the locking spring rides the cam into position holding both sections tight. 
PATENT APPLIED FOR To unlock, simply twist apart. 











Important: Female Section, installed on cable ol -iloh Mum lil-MelelelelictilosM lola -< Mill -Melile Mullet {-1ale] B 
lead, as shown above, may also be used as a eliminates the danger of live cable ends and 
handle and connected directly to the ‘'Stinger”’ makes possible the economies of 
end of a Jackson Model TA holder as shown SielalelelgelPselilo us 
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2. Easy stepless current adjustment. 


3. Ability to weld all types of alloys 
as readily as carbon steel. 


4. High efficiency and power factor. 


The new Westinghouse Type WC-AC Welder 
eliminates the need for “adapting” welders in- 
tended for other types of service with their 
slower and less flexible performance. Superim- 
posed high frequency makes the a-c arc practical 
on light materials at low currents and boosts 
welding output. Further, the price of the Type 
WC-AC welder is comparable with that of regular 
d-c welders. 

For more information on the new Westinghouse 
High-Frequency Stabilized A-C Welder, call your 
nearest Westinghouse office, or write today to 
Westinghouse Electric & Mfg. Company, East 
Pittsburgh, Pa. 


jJ-70413 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


A-C WELDERS 


Westinghouse model 
wc- Flexarc 
Welder — high - fre- 
quency stabilized— 
175 amperes (10-200 
amperes), 


CHECK THESE FEATURES 


. High-frequency arc stabilization permits oper- 
ator to strike the arc quickly and hold it steady 
at current settings as low as 10 amperes. 


. Movable core provides very fine stepless cur- 
rent adjustment. 


. Double range current adjustment for welding 
of special alloys—results in extremely fine 
current adjustment from 10 to 70 amperes. 


. Preset current indicator permits adjusting for 
desired welding current before starting. 


. Switch-in-handle electrode holder (included in 
accessories) provides pilot control of the high- 
frequency stabilizer. 
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SMITHway Electrodes | 
in one of the many Smif " 
plants. Here you see @ proc 
pressure vessel being Welc 
to speed America’s victory. 





There ARE NONE in the manufacture of SMITHway Welding Electrodes! 


Why can’t we slight even the smallest detail in the 
manufacture of SMITHway Certified Welding Elec- 
trodes? Here’s why! It is an everyday occurrence for 
men in our plants to weld vessels that must withstand 
working pressures up to 5000 psi! 


When welding electrodes must shoulder their share 
of that kind of responsibility, only the best are good 


enough! That is why we make our own. 


If all who make welding electrodes used the electrodes 
they make, as we do, they would know why our rule book 
says—“There are no unimportant details in the manu 


facture of SMITHway Certified Welding Electrodes.”’ 


That is the kind of dependability we offer you i 
SMITHway Electrodes. And they can give you what 
they give us—better welding results at lower time and 
material cost. That can be proved in your shops. 


Mild Steel. . . High Tensile .. . and Stainless Steel 
WELDING ELECTRODES 


made by welders... for welders 


SMITHway Welding Monitor 
cuts training time as much as 331%. 


AA 





° O . S M IT H Corporation 


MILWAUKEE + WISCONSIN .« 





SMITHway AC Welding Machine 


reduces spatter losses; eliminates arc blow. 


HOUSTON «+ TEXAS 
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Save the White Collars 


“Soak the Rich” has long been the cry of elements of the 
populace, and this job has been well done—on certain rich. 
But it wasn’t enough. War expenditures added to years of 
excessive spending have now made it necessary to soak every- 
body—even those with incomes which can scarcely be called 
magnificent under any standards. 

The income tax was originally intended to equalize taxa- 
tion—to apply the load in accordance with capacity to pay. 
Nothing much wrong with that idea. The plan of high taxes 
for the rich, low taxes for the poor caused lots of good-natured 
grumbling, and income taxes vied with mother-in-laws as one 
of the country’s stock jokes. But no one was actually hurt. 
The rich and middle classes could afford to pay their taxes, 
and the poor didn’t have any. Then came the war, And taxes 
began to go up. And up. And up, up, UP! 

The rich? Well, there weren’t enough of them to make 
much difference politically so confiscatory taxes were levied 
on all higher salaries. The only rich to escape unscathed were 
the “parasitic royalists’—generally rich because of inheri- 
tance rather than by their own labors—whose wealth had 
been foresightedly put into tax exempt bonds. These gentry 
weren’t bothered too much. 

After the somewhat limited supply of rich-without-tax- 
exempts had been exhausted, the squeeze began to be placed 
on the White Collars. And what a squeeze! Remember the 
pit made famous by Poe which moved inwards from all sides 
to force the victim into the path of a razor-sharp pendulum? 
Something like that has been happening to all those unfor- 
tunate enough to have been associated with the White Collar. 
Their salaries were first “stabilized” under the guise of block- 
ing inflation. Then their Federal taxes were raised to take 
something like 20% of the stabilized income. And the re- 
maining four-fifths had to be stretched to meet higher prices 
on practically everything the White Collar man eats or uses 
or wears. 

Most White Collars are good patriots. They have sons who 
are fighting the Nazis and Japs. They don’t want to let those 
sons down. They put their savings into War Bonds—not tax 
exempt. They are even satisfied for their salaries to remain 
“stabilized,” if that be necessary to the winning of the war. 
What they don’t like, however, is to get it three ways—same 
old income, higher living costs and much, much higher taxes. 

The White Collars, representing a major portion of the 
middle class, are the largest groups of voters in the country, 
but they are unorganized. Not being represented by a pres- 
sure group in Washington, they can take only what bones 
happen to be thrown their way. And those bones of recent 
months have had pitifully little meat upon them. 

As individuals, there is little any of them can do about the 
situation, but as an organization, this group could control 
perhaps as much as thirty or forty million votes. Thinking, 
standing, voting together, the White Collars could become the 
most powerful stabilizing factor in our Government. 

In the interests of self preservation, the White Collars must 
sooner or later join forces—and it should be done now before 
politically powerful faddists and selfish pressure groups suc- 
ceed in pushing through measures which will wreck private 
enterprise beyond all hope of repair and leave us a nation of 
but two classes—bureaucrats and peasants. 

Only a free nation supports a middle class. If the United 
States is to be kept free, the White Collars must be rescued 
from the economic slavery which now threatens them. Their 
dignity and freedom must be preserved from the tyranny of 
Government appointees. 

















Actual photograph of underwater cutting 





Wether it be an underwater cutting torch which helped to 
salvage the damage of a treacherous attack at Pearl Harbor or a weld- 
ing and cutting unit at an important Army air base or aboard ship, 
there is one primary qualification such equipment must possess— 
DEPENDABILITY. 

Victor equipment is dependable in operation and the sturdiness 
of its construction greatly lessens repair and maintenance problems. 


VICTOR EQUIPMENT COMPANY 
844 FOLSOM STREET - SAN FRANCISCO 
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Looking across the platens at the Brunswick Yard of the J. A. Jones Construction Co. Six platens lead 
to six shipways, affording straight-line production from fabrication shop to finished hull. 


Shipfitting Training School 


By building a miniature Liberty ship to scale, students 


at the Brunswick (Ga.) Shipyard learn how to work 


upon the “real thing.”” The small ship job, it is stated, is 


eliminating many extra hours of work in the classroom. 


MONG the various trades repre- 
Ai sented at the J. A. Jones Con- 

struction Company’s Brunswick 
Shipyard, Brunswick, Ga., none has 
been less “glorified” than shipfitting. 
That fact is somewhat puzzling be- 
cause upon shipfitting rests the back- 
bone of this industry. In fact, if one 
were to trace the story of shipbuild- 
ing back as far as 4000 B. C., he 
could not help but note how important 
to the production of the finished ship 
is the fitting of each piece of metal, 
wood and sail into its proper place. 


Shipbuilding History 


To digress briefly, the original 
ships were of two crude types: the 
tree-trunk canoe hollowed through 
the use of abrasives, knives and fire 
and the round, tublike coracle fash 
ioned from twigs and hides. It took 
the Egyptians until about 3800 B. C. 

discover that if trees were sawed 
into flat planks and these were after- 

irds fitted together, a much more 
seaworthy carrier could be made. 

Later on the Phoenicians developed 
hipfitting to such an art that they 

ere conceded to be the greatest mar- 
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By F. W. DUNN 
Brunswick Shipyard, 
J. A. Jones Construction Co. 


iners of the ancient world. We'll skip 
over contributions made by the Greeks 
and the Romans and the brave seamen 
of the Middle Ages and pause at the 
eighteenth century when Britain’s 
Phineas Pett and his son Peter were 
earning an enormous reputation as 
shipfitters by building the famous 
Sovereign of the Seas. It was this 
vessel which first gave to the ship- 


A typical Liberty ship 
being readied for deliv- 
ery. Approximately 446 
feet long, the vessel can 
accommodate the materiai 
carried in 80 freight cars. 


1943 


building world an inkling of the vast 
progress that was soon to come. So 
skillfull were these English shipfitters 
that their Victory, launched in 1765, 
was chosen by Lord Nelson to be his 
flagship at Trafalgar Bay. 

Other craft which have made ship- 
building history are Old Ironsides, 
the keel of which was hewn from live 
oaks on St. Simons Island, Ga., and 
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TRAINING CENTER 
riasT FLO0cR 
| 
the Monitor with its turret which 


revolutionized sea-fighting. These 
ships and others—down to the modern 
floating fortresses and hotels of to- 
day—bespeak the speed, skill and ac- 
curacy which are requisite to shipfit- 
ting. 


The Shipfitter’s Duties 


A glossary of shipbuilding terms 
defines a shipfitter as: ‘a mechanic 
who makes templates, marks, as- 
semblies, and fastens in place, shapes 
and plates for the hull of a ship. He 
should be able to do any fitting on a 
ship.” 

Authorities differ on the degree of 
skill involved. In any case, the Bruns- 
wick Shipyard has found it necessary 
to train hundreds of shipfitters to 
work upon its six ways. For this 
training, one of the Southeast’s most 
complete shipfitting schools is main- 
tained under the direction of A. D. 
MacKay, training director, who is 
assisted by E. M. Powers, chief in- 
structor, H. B. Sikes, assistant chief 
instructor on the first shift, and Roy 
Carter, same position on the second— 
plus twelve other instructors. 


1,600 Graduates 


As an “indication of progress at 


A minioture Liberty EC-2 ship is being built at 

Training Center for the purpose of acquainting 

trainees with every stage of shipbuliding. Here 

Shipfitting Instructor L. I. Purcell demonstrates 
to a class on the scale model. 
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Training Division, more than 1,600 
shipfitting trainees were graduated 
within a year. Of these, approxi- 
mately 150 are women. Many of the 
initial trainees are now leadermen and 
quartermen at the Brunswick yard, 
where approximately 3,500 shipfitters 
are employed in building Liberty 
ships. é 

A considerable portion of this ship- 
yard is devoted to training operations. 
The shipfitting school is located in 
the Training Center building (see ac- 
companying plan). On the main floor 
there is laid out a miniature mold 
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Pian of Training Division, 


Brunswick 


Shipyard. These facilities are ample to 
train 600 future shipfitters daily. 
loft, fabricating shop, plat 


shipway for trainees to use in ¢ 
struction of a miniature ship 
are also two classrooms. Tw: 
classrooms and a large auditor 
located on the second floor. 


Build Miniature Ship 


Thought to be a unique feat: 
the Training Center is the mir 
ship, constructed to %4 in. scale 
Liberty EC-2 type. The mo 
built of % in. and *4¢ in. steel, 
is fabricated right in the training 
All plates are shaped by hand, 
together by instructors and 
trainees and “sealed” by welding 
dents. With the exception of ma 
ery, the miniature is complete in « : 
detail. Great care has been exet 
in the little vessel’s production st: 
under the theory that shipfitting 
dents are enabled to visualize a 
construction work and may thus | 


how to avoid costly mistakes o1 ' 
construction of full-size Liberty c 
carriers. 


Such interest is manifested in 
miniature ship’s progress that 
shipfitting and welding graduates 
laid the keel return frequently 
check the workmanship of their 
cessors. Instructors contend 
rightfully so — that the small s 
job has eliminated many extra hour 
in the classroom. 


What the Course Covers 


There can be no argument wit! 
claim that the Brunswick shipfitti: 
course is practical. Latest meth¢ 


of teaching are employed, includi: 
motion pictures with sound and 
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ms after actual hand manipu 
on the miniature ship. Upon 
ion of the course, which can 
e accumplished in about two weeks, 
‘e is assigned to a shipfitting 
lent engaged in “the real 
the production of more ves 
ls for the Victory Fleet. Brunswick 
d school facilities are complete 
ugh to train six hundred potential 
pfitters daily. 
‘o be more specific, the J. A. Jones 
iny’s shipfitting course  in- 












Orientation (safety rules, time 
irds, recreation facilities, etc. ). 
Locations, ship lines, surfaces and 











i¢ nsit ns. 
Gl ssary of construction terms and Recreation plays an important role at the Brunswick Shipyard. The Choral Group, 
hreviations. which frequently sings at launching ceremonies, is conducted by Christos Vrionides, 





former conductor of the New York Civic Symphony and a composer of note. 





Welding symbols. 

Shipbuilding materials and shapes. 
Shipfitting tools and their uses. 
Basic blue prints. 

\ssembly and erection from prints. 
\ssembly and erection of the mini 
ture ship. 















Paid to Learn 











Shipfitting training is not only en 
tirely free, but students start at 68c 
er hour, advancing to 86c upon grad 

ation. 

Even the most hardened shipyard 
ian may well thrill at the sight of 
undreds of Georgia’s helmeted ship- 
fitters walking down to the Liberty 
ships under construction on the six 
vays. For as Major-General W. P. 
Upshur of the United States Marines 
said in a recent speech: “The ship- 
ards’ craftsmen, men and women 
like, are as much defenders of our 
ountry as are the men in uniform. 
Without the ships and those who 


wild them swiftly and skillfully, our Layout men in a shipfitting class. They work to %, In. 
military effort would be in vain.” scale in the construction of the model Liberty. 
























Bow assembly of miniajure Liberty. Left to right are: A. D. Mac- Shown inspecting a stern assembly are Julian Elkins (left) and 
Kay, training director (who was formerly with the Frigidaire Div. Andrew Clough. Both of these shipfitting instructors like the way 
of General Motors), and Elton Powers, chief instructor. the yard's minature ship helps them to teach trainees. 
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Welding M-4 Tank Hulls’ 


HETHER in war or in peace, 
American industries can be 
depended upon to produce the 


best. One example is the M-4 tank, 
needed quickly—and in vast num- 
bers—to stem the flood of Axis 
troops which threatened to overrun 
the entire world. 

The all-welded hull of this tank is 
one of those developments which 
harken back to the research and study 
that was carried on during peacetime 
days. Here at Pullman-Standard we 
had been using welding for some time 
to build stronger and lighter railroad 
rolling stock. Because of the success 
we had with this program, we knew 
that welding could offer much to the 
manufacture of armament. More 
than two years ago we were working 
with the Army in conducting tests 
on the welding of armor plate, and 
our samples were successful in going 





Good practices for sound welding on armor are: clean 


> 


material, proper root openings, proper heat for each 


size of rod, proper speed of travel and clean joints, 


By WILLIAM BOESE 


Superintendent of Welding, 
Pullman-Standard Car Mfg. Co. 


through the fire tests at the Aberdeen 
proving grounds. 


Making Pilot Hulls 


At the beginning of the M-4 tank 
program, two pilot hulls were made. 
Careful measurements were taken 
before and after welding in order to 
determine the allowances that had 
to be provided for to produce the hull 
of the proper dimensions. 


One of our first problems iny 
the construction of fixtures 
would permit the hull to be r 
removed. With rigid fixtures 
could not pull the hull off 
shrinkage had taken place 
furthermore, we did not like th 
of subjecting the hull to the ad 
tional stresses which would be set ww 





* Abstracted from a paper presented at 
nual meeting, AWS, Chicago, Oct. 18 t 





Giant manipulating jigs tilt the hull into position for all downhand welding. 
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The manipulators are mounted on trucks so that they can be moved to carry the hulls along the assembly line. 


in the welded joints, even though the 
fixtures were made with removable 
bolts or wedges to release the hull. 

Back in the days when we were 
building the first streamlined train 
(which required a great deal of weld- 
ing), we learned that by allowing a 
welded joint to “breathe” during 
welding much trouble would be saved. 
We knew this to be particularly true 
of armor plate. 


Solved by Air Cylinders 


Accordingly, we designed our fix 
tures so that one side would be rigid 
on a base while the other side moved 
in or out. This movement was made 
possible by the use of air cylinders. 
Air pressure forces the movable half 
of the fixture out to the expanded 
dimension of the hull and holds it 
hirmly until the six long seams have 
been welded. Since the pressure is 
not sufficient to counteract the action 

f shrinkage, a free movement of 
the hull is permitted during cooling. 

Removal of the hull from these 
tationary fixtures is very easy: the 
ur is simply shut off, and the movable 
ide then retracts two inches, leaving 
he hull free. 


We have 24 positions to which 
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the hulls are carried for welding op 
erations. Weldors remain at the same 
positions along the line day after 
day. Some weldors have been work- 
ing on the same joints for more than 
a year and have become very adept. 
Another advantage is that any in- 
dications of bad welding can be traced 
immediately. Schedules have been 
worked out so that the welding at 
each of the 24 positions is completed 
simultaneously and the entire weld- 
ing line is moved at one time. 


Giant Positioners 


Our production of M-4 tanks is in 
creased by the development of giant 
manipulating jigs, which tilt the hull 
and the stationary fixture as a unit 
into position for downhand welding. 
Thus we can use large electrodes and 
increase production. By mounting 
these manipulators on trucks they 
can be moved from one position to 
another without removing the hull. 

The plates are fitted before the 
hull goes to the manipulators, and 
all material is either shot blasted or 
ground to insure good weldability 
All material is checked for size and 
bevels before it is applied to the hull 

Root joints are held wide enough 
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so that proper welding can be done 
from both sides. All hand welded 
joints have am included angle of 45 
deg or more with a 4 ¢% in. minimum 
root gap. Copper back-up bars are 
used while depositing root passes. 
After welding one side of a joint, it 
is cleaned by chipping or grinding 
and then inspected before the op- 
posite side is welded. This is to make 
sure that we will have a clean joint. 

30th A-C and D-C equipment are 
used. 


Welding Techniques 


Electrodes which deposit a concave 
bead are not used in root passes. 
Neither do we use an electrode which 
deposits a full crown weld with a 
slight necking down at the fusion 
line. Both of these will cause no end 
of grief. In my opinion, the bead 
formations which have a slight crown 
or one perfectly flat are far superior 
to the other two types. Parallel joints 
have been frowned upon from the 
beginning of the program and elim- 
inated wherever possible. We use 
the overlapping or stringer bead 
method on all manual welding. An 
nealing beads are likewise used 
wherever possible. 
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Molding with Carbon Paste 


Not all weldors know about this versatile welding tool which can be 


used to protect machined surfaces or to make molds for missing parts. 


N MANY welding jobs, a need 

frequently arises for a fire-resist- 

ing compound that can be readily 
molded to any desired shape. Carbon 
paste is wholly satisfactory for this 
purpose. Unlike clay, plaster of Paris 
and other molding material, it does 
not stick to the metal. Furthermore, 
it does not shrink or crack when 
heated. 

Intelligent use of carbon paste by 
the operator can save a great deal of 
time and effort in preparation of the 
job prior to the actual welding opera- 
tion—a saving most significant as 






* 


Fig. 1—Repair of castings 
with missing ports is a 
problem often encountered 
by the welding shop. 


Fig. 3—The casting as it 
appeored after the new 
metal had been deposit- 
ed. Machining and finish- 
ing work have been re- 
duced to the minimum. 


* 
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preparation often consumes more time 
than the actual welding. 
Typical Uses 

There are a hundred and one differ- 
ent uses for carbon paste in connec- 
tion with welding. If there is a 
threaded hole near the break to be 
welded, it can be filled up with car- 
bon paste in order to prevent the oxy- 
acetylene flame or arc from burning 
or otherwise injuring the threads. 
When building up metal around 


threaded or irregular-shaped holes or 
when it is necessary to use a welding 


Fig. 2—A core is con- 

structed of carbon paste. 

The paste should be firmly 

pressed into place and 

the surtace smoothed with 
a putty knife. 


* 





torch between machined 
much time and machine worl 
saved by using carbon paste a 
tective covering. It can also 
to protect gear teeth and ot! 
ished surfaces that are imm« 
adjacent to the section being 

Molds for pieces that hav: 
broken off a casting can be fas 
with carbon paste at the point 
main casting where the br 
cured, and weld metal flowed 
form the desired shape. Buildi: 
broken gear tooth is a commot 
cation of this technique. Ob 
the machining and finishing w: 
quired is reduced to a minimu 
this method. Molds for odd 
pieces can also be 
paste. 


made of 


Where Parts Are Missing 


Castings and other parts requ 
repair will sometimes have piec 
sizable proportion entirely mis 
The accompanying illustrations 
how the combined problems of 
plying the missing metal and kee 
the part in proper alignment car 
solved if the weldor keeps a supp! 
carbon paste on hand. 

Fig. 1 shows a broken cast 
support for a drill press tabk 
roughly triangular piece about 
wide and 4 in. long was missing 
make the job even more difficult 
break extended into a threaded 
for a set screw near the center o 
casting. 

The bore of the casting was 
with paste, which was pressed 
in place and the surface smoot 
with a putty knife as shown in Fig 
Provision for the new hole was 1 
by forming a small quantity of 1 
into a core of the required s! 
(using what was left of the orig 
hole as a guide for size and locati 
The casting was then rebuilt 
metal from cast iron welding r 
thoroughly fused with the base m 

Fig. 3 shows the casting afte 
had been welded and annealed 
that the contour of the new sectio1 
so nearly perfect that very littl 
ishing work was required. Aftet 
casting had cooled, the carbon | 
was removed and 


saved for fut 
use. 


Photos, courtesy of The Lind 


Products Co. 
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Fig. 1 (left)—Essential parts of 
| | the gas-cutting machine, inciud- 





ing the steering motor. 








Considerable thought and study has been devoted to 


methods of guiding flame-cutting machines, This in- 


genious device tackles the problem from a new angle— 


the variations of light falling upon photo-electric tubes. 


HE electronic control described 
Tie this article is designed to 
guide the gas-cutting machine 
around a template consisting of a 
pencil drawing on white paper and to 
guide it automatically, absolutely in- 
dependently of the operator, once the 
cut has been started. The operator is 
relieved of the responsibility of guid- 
ing the tracing or driving wheel 
around the template and so may spend 
his time planning the next cutting 
job or adjusting the torches or cutting 
peed. 
This control eliminates the factors 
f human error and operator fatigue 
ind makes 100, 1,000 or as many 
feces as are required, each part 
xactly like the preceding. This great- 
y facilitates inspection of the work 
is the inspector can simply measure 
me piece of each lot and be assured 
that all the remaining pieces are of 
he same dimensions. 
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Use Paper Template 


Another advantage is the 
with which templates can be made and 
stored. The template simply consists 
of a piece of paper or white card- 
board upon which is drawn the shape 
to be reproduced. The drawing may 
be done either in heavy pencil or in 
ink ; pencil is generally preferred since 
corrections can be made more easily. 
In order to obtain a more permanent 
template, it is possible to use a narrow 
ink line backed up by a wider pencil 
line, or to use a striping device to 
make a wide ink line. Spraying tem- 
plates with a thin coat of clear lacquer 
will help to prevent soiling due to 
handling and dusty atmospheres. 

Blueprints (or black-and-white 
prints) may be used as templates if 
the errors due to paper shrinkage and 
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Fig. 2— Addition of the electronic 
control optical system (B) to the 
gas-cutting machine shown in Fig. 1. 


By R. D. MeCOMB 


Electronics Section, Industrial 
Control Div., General Electric Co. 
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Fig. 3—Details of optical system. The amount of 
light reaching the phototube will depend solely 
upon the surface of the paper at point E. 
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Fig. 4—Position of the 
light spot, E, when the 
control is following a 
straight line. Note that the 
spot is half on the line 
of the drawing and half 
on the adjacent white 
surface. In this position, 
steering motor is at rest. 





“e 
slippage when passing through the 
blueprint machine are not objection- 
able. 


Steering Motor 


Fig. 1 shows a sketch of a portion 
of a gas-cutting machine. Member A 
may be the tracing arm of a panto- 
graph-type of machine or the cross- 
carriage of the two-track type of ma- 
chine. In operation, this member will 
always remain parallel to the east- 
west line (top view), although it may 
be driven in any direction by the driv- 
ing wheel. 

The driving wheel is rotated at a 
constant speed by a driving motor. 
The steering motor, shown in Fig. 1, 
rotates the spindle in order to guide 
the machine. The operator may steer 
the machine in any direction by rotat- 
ing the spindle, and the motor simply 
performs the function formerly ac- 
complished by the operator; namely, 
that of rotating the tracing-wheel 
spindle so that the tracing-wheel is 
guided in the proper direction. The 
gas-cutting torches are mounted on 
the same member and thus exactly 
follow the motion of the axis of the 
tracing mechanism spindle. 

In Fig. 2, another gear has been 
added to the steering motor shaft, 


Fig. 5——-Spot too far on the black 
line; the control turns the driving 
wheel counter-clockwise. 


and a drum (B) is geared so that it 
rotates with a ratio of 1:1 with the 
driving spindle. 


Phototube Unit 


Fig. 3 shows a close-up of this 
drum, which is supported on bearings 
so that it may rotate about center line 
XY. The light source and lens C 
flood the entire bottom end of this 
cylinder with light. Lens D, mounted 
a short distance from the center of 
rotation, collects some of this light 
and projects it in the form of a small 
spot on the paper template at point 
E. One or more phototubes are 
mounted so as to receive the light 
reflected back from the template, and 
this reflected light causes to be pro- 
duced an electrical signal which is 
proportional to the amount of light 
reaching the phototubes. 

Since the amount of light which 
reaches the paper at point E is con- 
stant, the amount of light which 
reaches the phototube will depend 
solely upon the surface of the paper 
at point E. If this is plain white paper, 
considerable light will reach the photo- 
tube and its electrical signal will be 
fairly large in magnitude. If a black 
line, however, has been drawn on 
the paper at point E, it will absorb 
much of the light received from the 
optical system so that the amount of 
light reaching the phototube (and 
the electrical signal) will be small. 








Straight Line Position 


The position of the small spot of 
light, E, when the control is follow. 
ing along a straight line is shown jy 
Fig. 4. The steering motor is at rest 
when the spot of light is half 
black line and half on the white syr- 
face of the template adjacent to the 
line. If the spot of light moves jp 
either direction away from its correct 
position, a signal is given to the steer 
ing motor to return it to the prope; 
position. If the spot should approac! 
closer to the line, as shown in Fig, 5 
both the optical system and the driy 
ing spindle will be rotated in the 
counter-clockwise direction. If the 
spot should tend to leave the line al 
together and therefore strike the 
white paper surface, as shown in Fig 
6, the optical system and driving 
spindle will move in a clockwise dire: 
tion. 


Following a Curved Path 


This response is not limited to 
merely one position of the spot; the 
control can continue to follow around 
a circle or other curved path as many 
times as may be required. 

When following a curved line as 
shown in Fig. 7, the spot will always 
be traveling in the direction indicated 
by the driving wheel and would, there 
fore, tend to leave the edge of the 
line if the steering motor did not turn 
the driving spindle clockwise. Thus 
the spot will never be quite centered 
on the line but will follow in such a 
manner that slightly more of its area 
is on the white paper than on the 
black line. Hence a slight signal is 
continuously given to the steering 
motor with the result that the control 
is smoothly turned around the circle 
and produces a smooth, clean cut 


Square Corners 


The action of the control wher 
steering the machine around a squaré 
corner is shown in Fig. 8. The spot 
approaches the corner as shown in @ 
and b. In J, it is just beginning to 
leave the straight portion of the vert: 
cal line, and the phototube is begin 
ning to receive more light than it r 
ceived at a. By the time the driving 


Fig. 6—Spot too far on white surface; the 
control turns driving wheel clockwise to 
return spot to position shown in Fig. 4. 
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wheel has advanced the carriage to the 
position c, the steering motor has be- 
sun to rotate the optical system and 
the driving head and will continue to 
do so while the spot advances through 
the position shown in d. As shown in 
e, the control will reposition itself, 
with the spot approximately half.on 
and half off of the black line of the 
template. Due to the inertia of the 
machine carriage, however, the true 
position of the torches may pass 
slightly beyond the new line of mo- 
tion as shown in f. 


Cutting Accuracy 


As has already been seen, the true 
position of the torch does not cor- 
respond with the true position of the 
spot when going around a sharp curve 
or corner. If the machine is traveling 
quite slowly, as would be the case 
when cutting heavy material, the 
tendency of the driving wheel to skid 
(after the control has turned the 
spindle through 90 degrees) will be 
very, small, and the cut obtained will 
be somewhat as shown in Fig. 9. If, 
iowever, the machine is operated at 
igh speed, it might tend to skid 
beyond its proper position, and the 
cut obtained would be somewhat as 
shown in Fig. 10. 

Most normal cuts fall somewhere 
tween the two extremes and will, 
therefore, produce the effect shown in 
ig. 11, which consists of a slight 
ounding-off of the corner, plus a 
light raised spot on the top surface of 
the cut. It should be noted that these 
lrawings are enlarged and the error 
S exaggerated in order to show the 
esults more clearly. 

The effect of the two errors previ- 
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Fig. 7—Operation of the contro! in following 
along a curved template (greatly exaggerated). 














Fig. 8—Operation of the contro! in following a right-angle corner (greatly exaggerated). 


ously described is negligible. The 
distance from the center of rotation 
to the spot, is never more than % in. 
and may be as small as 4¢@ or 40 
inch. If the distance between these 
two points were the maximum value 
(% in.), then the error shown in 
Fig. 11 would be %» in. or less. In 
most cases, however, it will be found 
that the small projection located on 
the top flat surface of the cut will be 
partially burned off. ‘Therefore, the 
error involved will usually be less 
than this ¥%o in. 

The diameter of the small spot of 
light on the paper is about 4¢ in. 
By the time the spot has moved %4 
in. away from its correct position, 
well over half of the maximum avail- 
able signal has been applied to the 
motor. This means that when follow 
ing a straight or slightly curved line 
the error will usually not exceed 1/64 
in. at the most. In actual operation, 
it has been found that these errors 
are well within the permissible toler- 
ances for all work we have encount- 


ered. 











There are no cumulative errors. 
Correction Proportional to Error 


It should be noted that the control 
does not provide an “off-on” signal 
but instead provides a signal which 
varies smoothly as the spot is moved 
from its correct position to a position 
on either the black line or the white 
paper. Therefore, it provides a cor- 
rection which is approximately pro- 
portional to the amount of error. 

This type of control combines with 
the anti-hunt circuit included in the 
electrical circuit of the equipment to 
rotate the spindle around a corner 
much more rapidly than could be done 
by hand. The speed of rotation of 
the driving spindle when allowed to 
rotate freely is approximately 100 
rpm — almost two complete revolu- 
tions every second—so that when the 
driving wheel approaches a corner it 
is turned to its new position very 
rapidly. This makes it possible to 
follow intricate shapes with very good 
accuracy. 
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produced at high speed. 


duced at intermediate speed. 
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Plants now being erected to produce aviation gasoline 
and synthetic rubber call for large amounts of tubing 
specially made and tested for heat transfer purposes. 
Seam welding helps manufacturers to speed deliveries. 


VERY large demand has arisen 
for steel tubing for the con- 
struction of heat exchangers, 

condensers and other heat transfer 
equipment. This tubing will be need- 
ed in plants that are now being 
planned and erected as a necessary 
preliminary to the production of large 
volumes of synthetic rubber materials 
and aviation gasoline. The tubing re- 
quirements of the petroleum and the 
chemical processing industries are 
very much larger than they have been 
in previous years. Also, it is going 
to be desirable to have larger stocks 
of tubing available for replacement in 
existing petroleum and _ processing 
plants, since the maintenance of total 
production in these plants is obviously 
essential to the success of the war 
production effort. 

The term “heat exchanger and con- 
denser” tubes has become accepted by 
common usage as applying to tubing 
installed in all types of heat transfer 
apparatus; for example: heat ex- 
changers, condensers, tank heating 
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coils, tank car heating coils, tank unit 
heaters, after coolers, re-boilers, fuel 
oil heaters, feed water heaters, air pre- 
heaters, refrigerating apparatus, evap- 
orators. Essentially, there is little or 
no difference in the function of the 
tubing in all of these devices, which 
are strikingly similar in construction 
and operation. 


Codes and Specifications 


The prewar period had witnessed a 
steady growth in the overall demand 
for welded tubing and a very rapid 
progress in the refinement of manu- 
facturing processes. Satisfactory per- 
formance (over a period of years) of 
welded steel tubes for pressure and 
heat transfer purposes, that is, in heat 
exchangers, condensers, boilers, su- 
perheaters, etc., had led to adoption 
of specifications by code and specifi- 
cation writing authorities, including 
ASME, ASTM, the U.S. Navy, the 
Department of Commerce and others. 
The specification which is of special 
importance in this discussion is 
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ASTM Specification A-214 {i 
sistance welded steel heat exch 
and condenser tubes. 


Method of Manufacture 

The inherent properties and 
vantages of welded heat excl 
tubing can best be made apparent 
a brief description of the preva 
method of manufacture. The mat 
used is flat rolled vent 
received in coils from the steel 
where it has been accurately tri 
to whatever width is 
shaping to the required tube dian 
The process of rolling steel into 
flat stock assures a high quality 
terial of maximum strength, accurat 
gauge and excellent surface. Si 
the stock is of uniform thickness, t 
tube made from it will be inhere: 
concentric, and no allowance has t 
made for thick areas or thin 
when specifying dimensions 


stock—; 


necessa 


The Forming Operation 

The tube forming is done cold 
coiled flat stock is fed continuot 
through forming rolls which gra 
ally shape it to circular form. | 
cause both the outside and inside sut 
faces can be inspected nearly to 
end of the forming operation, a « 
plete check on the quality of the 
side surface is provided while the 
terial is still in the flat form. It shor 
be noted that the cold forming 
cess magnifies and does not hide 
surface defects. 

The coiled steel passes first throu 
a pair of driving rolls and_ th 
through a series of forming rolls 
the beginning of the operation, 
top and bottom forming rolls are o 
posite in contour, but the final fort 
ing rolls are of the same contour, t 
and bottom. 

In passing through this series « 
rolls the stock is gradually curv 
until a cylindrical tube has been ol 
tained. The butted edges are the 
welded together to make a continuo 
tube wall. 


Coils of flat rolled stock ready to be processed 
into welded tubing. The ease with which the 
raw material may be controlled predetermines 
the uniform wall thickness and high quality 
surface of the finished product. 
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(here are several different welding 
processes which may be employed to 
join the edges of the rolled strip to- 
gether. These include gas, atomic hy- 
drogen and resistance welding. Since 
ASTM Specification A-214, which 
covers carbon steel ‘heat exchanger 
and condenser tubing, is specifically 
confined to tubing welded by resist- 
ance welding, we shall confine our 
discussion to this process. 


Seam Welding Employed 

The welding unit consists of a high 
amperage current supply connected to 
a pair of copper alloy discs, which 
serve as electrodes and make a rolling 
contact with the two edges of the 
formed steel. When the tubing passes 
under the electrodes, current is auto- 
matically applied and travels from 
one electrode to the other across the 
seam cleft, creating heat through the 
resistance offered to the flow of> the 
curreht by the edge surfaces. 

As the current is being applied, the 
side rolls exert sufficient pressure to 
force the heated edges together and 
form a welded joint. The material at 
the extreme edges of the butted joint, 
which has been heated somewhat be- 
yond the plastic state, is squeezed out- 
ward and the union is made with un- 
exposed metal that is in the plastic 
condition. In other words, the edges 
are pushed together slightly beyond 
the actual closure of the seam in order 
to unite them into a solid and con- 
tinuous tube wall. No extra metal is 
added in this welding process. 

The important factors in the weld- 
ing operation are current, pressure 
and speed of travel. All three of these 
factors are held uniform by automatic 
and extremely precise controls. 

Weld Strength 

Questions naturally arise as to the 
strength of the weld produced in these 
operations. The petroleum industry 
and other chemical processing indus- 
tries have answered these questions 
to a large extent out of their own 


The first step in the manufacturing process 

is the feeding of the raw material from 

the coil through the driving rolls of the 
tube forming and welding machine. 
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The first forming rolls impart a slight curvature to the flat material. Note how easily the inside sur- 
face of the tube may be inspected at this stage. Subsequent rolls continue the forming until a circular 
section is obtained. Then seam welding wheels are employed to join the abutting edges together. 


experience, which includes the very 
widest use of welded ‘equipment with 
a remarkable record of lack of weld 
failures. Nevertheless, it might be 
well to note at this point that the in- 


*From the “Manual of Welded Steel Tubing 
for Heat Exchanger and Condenser Use,” a pub- 
lication of the Formed Steel Tube Institute 





1943 


tegrity of the weld area in welded 
steel tubing has been thoroughly 
established by scientific investigation 
as well as by practical usage. In 1929 
the U.S. Bureau of Standards made 
an extensive series of tests on carbon 
steel tubing manufactured by the re- 
sistance welding process. The tests 
included tensile tests, axial crushing 
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tests, torsion tests, hydrostatic pres- 
sure tests, hardness tests, flanging 
tests and microscopic examinations of 
the weld areas. This testing program 
was sufficiently broad to include every 
physical and mechanical requirement 
which could be called for in heat ex- 
changer tubing. The results were 
summarized in the conclusion that the 
weld is as strong as the rest of the 
wall and has the same qualities, as far 
as strength and other physical char- 
acteristics are concerned, as the steel 
from which it was made. 


Welded Pressure Tubing 


A very broad practical confirma- 
tion of these conclusions is found in 
the large use that is being made of 
welded steel tubing for applications 
which inherently require the utmost 
soundness and homogeneity of struc- 
ture. Welded tube is accepted for use 
in boilers and superheaters under 
ASTM Specifications A-178 and A- 
226 respectively and for use in Navy 
boilers under U.S. Navy Specifica- 
tion 44-T-42. Welded steel tubing 
for oil, steam or water, with working 
pressures up to 600 psi, is accepted 
under U.S. Navy Specification 44- 
T-41. Similar specifications have been 
issued covering welded corrosion and 
heat resisting alloy steel tubing for 
heat transfer applications. Welded 
tubing is also accepted by the U. S. 
Army and Navy Air Forces for the 
exacting requirements of aircraft con- 


Tubes are rough cut to length after 

welding. The cutting device travels 

with the tube so it is not necessary 
to stop the flow of material. 
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Check tests of weld qual- 
ity are required in the 
ASTM Specification cover- 
ing resistance welded 
steel tubing for heat 
transfer use. These speci- 
mens show the results of: 
(1) crush test, welded 
stainless steel tube; (2) 
expanding and flanging 
test, carbon steel tube; 
(3) flattening test, car- 
bon steel tube; (4) crush 
test, carbon steel tube, 
sectioned to show the 
extent of deformation. 


struction under Specifications AN-T- 
3, AN-T-4 and several others. 


Control Tests 


When welded tubing is manufac- 
tured to specifications which require 
one or more tests before shipment, it 
is customary to provide for a control 
or check test of weld quality imme- 
diately following the welding opera- 
tion. The official test requirements 
for welded carbon steel tubing for 
heat transfer use are described in de- 
tail in ASTM Specification A-214. 
They include a flattening test, a flang- 
ing test, a hardness test and a hydro- 
static pressure test. It is required that 
one flattening test and one flaring or 


flanging test shall 
of two tubes 





be made 
from each lot 


tubes. A hardness test is requi 


5% 


of all tubes, and a hyd: 
test is required for 


each tube 


The general procedure is 


samples out of 


the 


prt ducti 


regular intervals and to subject 
samples to tests which will give 
ite assurance that the tubing 


produced will pass 


all of the 


quent inspections and tests, and 
sequently be satisfactory for th 
plication. Any failure occurring 
result of the control test is a sigt 
stop the mill and correct the cai 
failure before resuming producti 


Expanding and Flanging Tes! 


A typical control test used du 


the production of 


heat excha 


tubing is to take a short lengtl 
expand it cold by the use of a suit 


plug. When the outside diamet 


been increased by about %4 in., 
in. flange is then superimposed 


the expanded portion. 


This te 


rapid and simple and is severe en 
to reveal any weakness in the wal 


the tube. 


It also serves to estal 


proper values of current, pressure 
welding speed for each size of tt 


Removal of Upset Metal 


When the tube has passed be 
the welding rolls, it carries a \ 
small burr or flash which is left 


both the 
welding operation. 


is usually planed off 


inside and 
The outside fla 


outside by 


with suitable 


ting tools shaped to the contour of 
tubing. It is not always necessary 
remove the inside flash when the tt 
is to be used for heat exchanger 


condensers. 


However, 


when 


Spt 


conditions make such removal nec¢ 
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sary. it can be done by various meth- 
ods. When the inside welding flash is 
removed, the tolerance standard is 
that the height shall not exceed 0.015 
in. 

It is generally necessary in the case 
of heat exchanger tubing to remove 
the inside weld flash for a distance of 
approximately 4 in. at each end of the 
tube. The specification requires that 
the height of the burr on the inside 
of the tube for a distance of 4 in. shall 
not exceed 0.010 in. 

Cutting and Straightening 

Welded tubing is commonly cut to 
length as it comes from the tubing 
mill. The cut-off machine moves with 
the tubing and automatically cuts it 
to specified lengths. This operation 
is usually such as to permit continuous 
operation of the entire tube forming 
and welding machine. There are sev- 
eral methods of cutting-off in common 
use. All of them require a finishing 
operation when a smooth end is de- 
sired, as in the case of heat exchanger 


tubing. 
The tubes are passed through 
straightening machines ffor final 


straightening. The specification re- 
quires that the tubing shall be reason- 
ably straight, in order to insure ease 
of insertion through baffle plates and 
tube sheets. After straightening, the 
tubes are cut to exact length and 
trimmed. 


Hydrostatic Testing 

The final testing operation for each 
length of tube is a hydrostatic test (at 
pressures depending upon the size 
and gauge involved) in accordance 
with Barlow’s formula, based upon 
an elastic limit of 24,000 psi for nor- 
malized tubes and 35,000 psi for un- 
normalized tubes. Specification A-214 





Final step is a hydrostatic test of each length. The test pressure depends 
upon the size and gauge involved, the minimum being 1,000 psi. 


requires a minimum test pressure of 
1,000 psi. 

In addition to setting up special 
procedure controls governing the 
manufacture and testing of welded 
tubing for heat transfer use, manu- 
facturers of such tubing consider it 
advisable to mark with a suitable sym 
bol each length of tubing that is pro 
duced for this use. The purpose of 
this is to avoid the installation in heat 
transfer apparatus of any welded 
tubing which has not been specifically 
manufactured and tested for this 
exacting application. Each manu- 
facturer has an individual symbol to 
use for the purpose of identification. 

Inherent Advantages 

The development of accurately con 
trolled forming and welding methods 
has made the production of tubing in 
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which the weld is as strong as the 
wall a routine procedure. No one 
who is familiar with uses of the re- 
sistance welding process in the manu- 
facture of railroad cars, aircraft, 
automobiles and other dynamically 
loaded structures can question its 
suitability for making sound, strong, 
homogeneous longitudinal welds in 
steel tubing. That the control of weld 
quality should be precise and thorough 
is an economic necessity since failures 
under test would result in large scrap 
Furthermore, the production 
of many millions of feet of welded 
steel tubing in which the weld area 
has been subjected to such operations 
as bending, beading, flanging, flaring 
and cold drawing sufficiently estab- 
lishes the fact that weld quality con- 
trol is being satisfactorily exercised 
on a mass production basis. 


Defects Eliminated 


Because the tube wall starts as 
clean, flat rolled steel, free from scale, 
and is subjected to inspection on both 
sides, welded tubes are free both out- 
side and inside from such inherent 
defects as rolled-in scale, scabs and 
slivers. The forming rolls and pres- 
sure rolls are necessarily very accur- 
ate in size and highly polished. There- 
fore, they tend to have a burnishing 
effect on the outside surface. The 
process also makes it possible to hold 
very close tolerances in diameter and 
roundness, which will facilitate the 
passing of the tubes through header 
and baffle sheets. 















losses. 


































The tube lengths are passed through the 
rolls of a straightening machine in order 
to meet specification requirements for 
straightness. After straightening, they are 
cut to exact lengths as specified by cus- 
tomer. This is not to be confused with the 
rough-cufting operation shown on page 54. 
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Welding Methods for 
Copper and Copper Alloys’ 


This paper deals predominantly 
with the fusion welding—not bras- 
ing—of copper and its alloys. In the 
installment published in the Novem- 
ber issue of Tue Wetpinc En- 
GINEER, Mr. Vreeland discussed the 
welding of tough pitch copper and 


deoxidised copper by the oxy- 
acetylene and carbon-are processes. 
The present installment covers the 


welding methods which may be suc- 
cessfully employed for the various 
brasses and bronzes. 


High-Copper Brasses 


HE welding of this group of 
: copper-zine alloys is best il- 


lustrated by the welding methods 
giving best results 
(85% Cu, 15% Zn). 
Considerable brazing of red brass 
has been done in the past and de- 
scribed under the term “bronze weld- 
ing.” Using the popular yellow 
brazing rods, this method (previously 
mentioned in Part I) is a_ very 
satisfactory method of joining. Fig 9 
shows a typical brazed joint on red 
brass. Tensile properties of this type 
of joint are very satisfactory, but 
the root-bend values are inconsistent. 
The sharp lines of demarcation be- 
tween base metal and filler metal in- 
dicate a plane of weakness, which 
plainly shows up on a root-bend test. 


for red brass 


Oxy-Acetylene Welding 

Red brass standard pipe has re- 
placed yellow brass standard pipe 
to combat corrosion failures. Yellow 
brass is subject to dezincification 
failures under ‘certain unfavorable 
conditions; the same type of failure 
is possible when red brass pipe is 
joined by “bronze welding,” but the 
failure in this case takes place at the 
joint. To overcome this type of 
failure, a welding rod containing a 
high percentage of copper has been 
developed for oxy-acetylene welding. 
This rod, a low silicon bronze, con- 
tains 1.5% silicon, 1.00% zine and 
the balance copper. Its handling 
property under the torch is very 
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* Part Two—The welding of copper and its alloys, the 
brasses and bronzes, has shown considerable advance- 
ment because of the increasing use of the carbon are, 








Fig 
e , eye le 
coupled with the use of the silicon-bronze filler rod. ne 
the 
By J. J. VREELAND 
Metallurgical Engineer, 
Chase Brass & Copper Co. 
satisfactory, since the weld metal is plate, using a low-silicon-bronze r 
not so fluid, which property increases Carbon-Are Welding 
the tendency to braze. By main- “art Idi ; i a 
taining a smaller pool of weld metal.’ Carbon-arc welding of red brass ‘i 
. is recommended particularly when th 
under the torch, a closer control is > : : ; 
sone “en tg age ee a welding can be done in a downhai 
ee eee ae ere , assurance position. The welding rod to be ust 
of fusion to the side walls. for best results is a high-silicor 
In the oxy-acetylene welding of red bronze rod_ containing essential! if 
brass pipe or plate in thicknesses 97% copper and 3% silicon. A hig! 
from 4 to % in., inclusive, the edges tin phosphor-bronze welding r 
to be joined must be beveled to a could be used with satisfactory rm , 
45 deg single miter. Over ¥% in. in sults, but inability to cold work th ul 
thickness, best results are obtained joint would limit its use. Also the st 


by reducing the miter to 37% deg, 
giving a 75 deg included angle. A 
flux specially designed for silicon- 
bronze gas welding should be used 
for best results. It is also suggested 
that the flux, mixed with alcohol to 
a thin paste, be applied with a brush 
to both the work and welding rods. 
Either a preheating torch or auxiliary 
torch is recommended for all gauges 
of 4 in. and heavier. Fig 10 is a 
typical gas weld on % in. red brass 


Fig. 9—A true braze 
on '/, in. red brass 
plate. Note the sharp 
line of demarcation 
between the brazing 
material and the base 
metal. Strength of 
joint, 30,000 psi; mag- 
nification 3X. 
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need of multiple bead welding f 
heavier gauges would give preferenc 
to the silicon bronze. 

A slight preheating of all thicl 
nesses heavier than *4, in. is recon 
mended for best results. All gaug 
of red brass %¢ to \% in. inclusiv 
should be beveled to a 45 deg sing 
miter and welded with multiple beads 
A 37% deg single miter is recom 


* Abstracted from a paper presented at the 
nual meeting, AWS, Chicago, Oct 


18 to 21. 
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Fig. 10—A typical oxy-acetylene weld on '/2 in. red brass plate, using 
a low-silicon-bronze welding rod. Note the uniformity of grain struc- 
ture and the intergranular bond indicating fusion of weld metal and 
Strength of joint, 37,000 psi; 


the base metal. 





vended for gauges 4 to 34 in., anda 
$5 deg double miter for gauges over 
%, in. A grooved back-up bar should 
be used on thicknesses under *4¢ in. 
Regular  silicon-bronze  carbon-are 
welding flux should be used and ap- 
plied as a thin alcoholic paste to the 
work and welding rods. 

Fig. 11 shows a carbon-are weld 
of % in. red brass plate using the 
high-silicon-bronze rod. 

Fig 12 illustrates the welding in- 
stallation of red brass piping using 
the oxy-acetylene welding method 
ind low-silicon-bronze rod. The in- 
stallation required overhead and 
vertical-horizontal welding, which 
was easily- done. The, installation, 
involving 250,000 Ib of piping with 
diameters from 4 to I4 in., was 
satisfactorily completed with a mini 
mum amount of trouble and leakers. 


High-Zine Brasses 


rhe welding of this group of cop- 
per-zine alloys, which have copper 
contents from 58% to 80%, is es 
sentially the same as that found suc- 
cessful for Muntz metal and naval 
brass. 

Muntz metal (60% Cu, 40% Zn) 
and naval brass (59% Cu, 4% Sn, 
balance zinc) are used commercially 
where welding fabrication can be suc- 
cessfully employed. These alloys have 
been extensively brazed, using silver 
alloy and phos-copper types of braz- 
ing materials, and oxy-acetylene 
welded, using the popular yellow 
rass brazing rods. For the welding 
plication, the filler rods used can 
rightfully be termed yellow brass 
elding rods and the operation 
rmed brass welding. 


Oxy-Acetylene Welding 


In the oxy-acetylene welding of 
iese alloys using yellow brass rods 
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(naval brass, manganese bronze, low 
fuming bronze), care must be taken 
by the operator to obtain actual fusion 
of the side walls of the base metal. 
The rods mentioned are not designed 
for welding applications, and if 
particular care is not given, a brazed 
joint is most likely to be obtained. 
A welded joint is superior to a brazed 
joint in ductility, particularly when 
root-bend values are compared. There 
is need for an alloy brass welding 
rod with lower fluidity than the 
present brass brazing rods which are 
used for the welding of low-copper- 
zinc alloys. Such a development would 
definitely be an aid to chemical equip- 
ment fabricators and to industrial 
piping concerns. 


Carbon-Are Welding 


The carbon-are welding of Muntz 
metal and naval brass is a recent 
development and is being used in the 
fabricating of distilling units and 
large diameter piping. The 
of this welding completes the list of 


success 











Fig. 12——-Welding a 10 
in. diam red brass pipe 
in the overhead position. 
For this application, the 
oxy - acetylene method 
was used with low-sili- 
con-bronze filler rods. 













Fig 11—A carbon-are weld on '/2 in. red brass plate, 
using a high-silicon-bronze filler rod. Note the small 
effect that the welding has had upon the base metal. 
Strength of joint, 41,700 psi; magnification 2X. 


important commercial copper alloys 
to be commercially welded by the 
carbon-are method, 

The welding rod used can be either 
low fuming bronze rod or _ high- 
silicon-bronze rod. The high-silicon- 
bronze rod should definitely take 
preference because of the greater 
ease of handling during welding and 
the greater ductility resulting in the 
weld. In the are welding of low- 
copper-zinc alloys, there will be a 
considerable evolution of zinc, but 
with the use of the high-silicon- 
bronze rod there is 75% less zinc 
evolution to contend with. The evo- 
lution of zine is distinguished by the 
clouds of zine oxide fumes around 
the welding operation. If these fumes 
are not removed by a suction pipe, 
they will interfere with the operator's 
vision as well as cause brass chills. 

Using the high-silicon-bronze weld- 
ing rod, excellent results can be ex- 
pected at all times. Fig. 13. il- 
lustrates the structure of Muntz 


metal welded with a low fuming 


























Fig. 13——-A carbon-are weld on /g in. Muntz metal (60%, Cu, 
40% Zn) with a low-fuming bronze welding rod. Note the 
small granular structure of the weld metal. Magnification, 1 3/,X. 


bronze rod, and Fig. 14 illustrates 
the more ductile weld structure ob- 
tained by using a high-silicon-bronze 
rod. 

Preheating of the base metal is 
essential in order to obtain proper 
fusion and soundly deposited weld 
metal. All gauges of metal thicker 
than % in. should be beveled to a 
45 deg angle to minimize disturbance 
of the base metal. Multiple bead weld- 
ing is recommended for welding 
thicknesses %, in. and_ heavier. 
Particular care should be taken to 
chip out all crater cracks, particularly 
if low fuming bronze rod is being 
used. Flux should be used in the 
same manner as recommended for 
silicon-bronze welding ; i.e., thin paste 
with alcohol painted on the cold work 
before preheating and dry flux 
sprinkled on lightly after the work 
is hot. With a low fuming bronze 
rod, the flux should be a good brazing 
flux, but silicon-bronze flux should 
be used with the high-silicon-bronze 
welding rod. 

Fig. 15 illustrates a set-up for 
fabrication of % ¢ in. thick Muntz 
metal into 14 in. diam piping by the 
carbon-arc method of welding. Pre- 
heating of the Muntz metal was ac- 
complished by using a gasoline torch 
on the inside of the steel pipe back- 
ing on which the welding was 
performed. For girth welds, a remov- 
able back-up or chill strip is recom- 
mended to insure maximum weld 
metal density and added ease of 
welding. 


Welding the Bronzes 


There has been considerable in- 
formation published on the arc weld- 
ing of silicon bronzes (copper-silicon 
alloys), and it is not.the purpose of 
this paper to discuss the welding of 
this type of alloy. There have been 
no new developments in this welding. 

Phosphor bronzes can be satisfac- 
torily welded by either the metal-arc 
or carbon-arc welding methods. A 
coated phosphor-bronze rod _ for 
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metal-arc welding is recommended. 
For carbon-arc welding, the high- 
silicon-bronze welding rod _ gives 
better results from a weldor’s stand- 
point than phosphor-bronze rod. Con- 
siderable trouble is encountered in 
keeping the highly fluid weld metal 
free from slag inclusions when using 
phosphor-bronze rod. The reason for 
this is the higher welding speeds that 
must be used with the more fluid 
weld metal, thus minimizing the time 
in which the slag particles can rise 
to the surface. Microscopic and 
X-ray examination reveals the slag 
particles at the weld junction. This 
trouble is not experienced with the 
high-silicon-bronze rod since welding 
speeds can be controlled so that the 
slag inclusions can be easily removed 
from the weld metal. 


Aluminum and Beryllium 


Aluminum and beryllium bronzes 
are very difficult to weld by the oxy- 
acetylene and carbon-arc methods if 
a welding rod of alloy composition 
similar to the metal is used. 
soth alloys form highly refractory 
oxides which are difficult to slag off 
with flux. Aluminum oxide forms a 


base 





Fig. 15—-Carbon-arc welding of %/ in. Muntz metal. In this application, high- 
silicon-bronze rods are used for the welded fabrication of 14 in. diam piping. 


THe Wetpinc ENGINEER 


Fig. 14—A carbon-are weld on %/g in. Muntz metal with a high-silicon. 
bronze rod. The large granular structure of the weld metal indicates greate, 
ductility than the weld shown in Fig. 13. Magnification 1%/,X 


light, tough web which bec 
folded in the flowing weld metal 
does not rise to come in contact 
the molten flux on the surface of | 
weld metal. Satisfactory results cai 
be obtained with the carbon 
method, however, if a high-sili 
bronze welding rod is used. Alu 
num and beryllium copper alloys ar 
also being welded with excellent 
sults by the metal-arc method 
coated aluminum-bronze electrodes 

Oxy-acetylene welding of all of th: 
bronzes mentioned should be avoided 
because of the various difficulties 
likely to be encountered. Carbon-ar 
welding should be given preference 
for all bronzes except those of al 
uminum and beryllium, for which 
the metal arc yields better results 
Silicon bronze can be satisfactoril 
oxy-acetylene welded with hig 
silicon-bronze rods, but gas welding 
should only be used when the carbo 
arc method is too difficult for 
operator to handle. For all of 
other bronzes (if arc methods cat 
not be used), brazing is suggest 
employing yellow brass or silver al 
brazing rods. 

THE END 
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Articulated Induction Coils 


HE INCREASING demand for 
| welded piping capable of with- 
standing the high temperatures 
and pressures of power plant service 
has brought about a need for port- 
able stress-relief- equipment that can 
be quickly set up in the field and ac- 
curately controlled. Induction heat- 
ing (almost entirely in the form of 
heavy cable winding) has been used 
to some extent for this purpose, but 
difficulties of set-up and handling 
have hitherto restricted its more wide- 
spread use. Most of these difficulties, 
it is believed, have been removed by 
the development of fixed articulated 
coils having graded heating capacities 
based upon standard pipe sizes. 
These coils operate through trans- 
formers from a standard 60 cycle 
power line. They are specifically de- 
signed for flexibility and handling 
ease, provide the added improvement 
of unvarying uniformity of pitch and 
coverage and will make available a 
rapid, clean, accurately controlled 
heat. Thoroughly engineered and 
field-tested over a period of six years, 
these fixed articulated coils should be 
able to accommodate almost all of 
the stress-relieving problems en- 
countered in the installation of high- 
temperature, high-pressure piping. 
The coils are made in five standard 
sizes. These, together with other op- 
erating data, are listed in Table I. 


Heating Factors 


Induction heating is an application 
of two principles: that electric cur- 


Fig. 1—The 6 in. coil and insulating sleeve as assembled for either 
preheating or stress relieving on a length of 6 in. pipe. 
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Induction heating is proving itself to be one of the 
most efficient methods of low-temperature heating for 
the preheating and stress relieving of welded piping. 


By ROBERT CLEELAND 


rents are induced in a metallic body 
by means of a surrounding coil car- 
rying an alternating current and that 
these currents will heat the body, 
which becomes, in effect, the second- 
ary of a transformer short circuited 
upon itself. The attainable tempera- 
ture and heating rate depend upon a 
number of factors: the power input, 
frequency, closeness of coupling be- 
tween the coil and the body, the nature 
and mass of the material to be heated 
and the efficiency of the thermal 
insulation. 

The heating effect is related chiefly 
to the number of ampere-turns in the 
coil’s magnetic field. A coil of com- 
paratively few turns has been found 
to be the most satisfactory design, 
provided that it has a large radiating 
and cooling surface and is of suf- 
ficiently large cross-section to carry 
the necessary heavy current. The op- 
erating voltage across the coil may be 
quite low. (20 to 30 v). Standard 
transformers are available which 
readily adapt themselves to this 
service. 


Not a Heat Source 


Naturally, the coil is heated to some 
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extent by its internal resistance, but 
it is not a heat source in the conver 

tional sense of the term. Induction 
heating differs from all other types of 
heating in that the heat is neither 
radiated nor conducted from an ex 
ternal source but is generated entire 
ly within the object being heated, in 
this case the walls of the pipe. It is 
difficult for the layman to under 
stand how heat can be made to ap- 
pear inside an object without travers 
ing intervening space, but for the 
engineer the apparently mysterious 
process has many practical advar 

tages. One advantage, in this instance, 
is that the induction coil may be en | 
tirely clear of the pipe, allowing the 

latter to rotate freely all the while it 

is being heated. 








Heat Insulating Sleeve 

To minimize the transfer of heat 
by radiation from the piping wall t 
the comparatively unheated coil, 
sleeve of thermal insulating materi 
is inserted between the pipe and coil 
This serves the two functions of cor 
serving the generated heat and hel; 
ing to cool the coil. The sleeve, of 
course, is no barrier to the passage 
of the induced currents. 


Fig. 2——Switch blades in the open position 
preporatory to mounting or dismantling. 
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Fig. 3—Coil with middie section removed for welding. The missing section 
is slipped back in place after welding, to provide stress-relief heat. 


The application of pyrometric 
measurement and control is particu- 
larly simple, and the measured tem- 
peratures are probably the most re- 
liable obtained in any type of heating 
owing to the fact that the measuring 
thermocouples are affected only by 
the heat in the pipe. Records, there- 
fore, are free of sources of error. 
The temperature control may be made 
wholly automatic, using the off-on 
system of input control. Even under 
adverse conditions, a temperature tol- 
erance of plus or minus 50 F may be 
readily maintained over a long soak- 
ing period. 

The coils are sufficiently versatile 
in application to be adapted to nearly 
every case in which a flexible cable 
winding could be used, and they will 
save considerable time over the labori- 
ous and lengthy hand-winding cable 
process. 


Coils Air-Cooled 


The other advantages which the 
fixed coils possess over hand-wound 
cable are uniformity of pitch dnd a 
large cooling surface. The former 
insures uniform heat and easy stand- 
ardization, and the latter reduces the 
power loss due to the increase of re- 
sistance with temperature as the coil 
heats up. The temperature of the coil 
should not exceed 200 F in an or- 
dinary shop set-up, even though the 
temperature of the work may be in 
excess of 1,350 F. 


Rapid set-up, reliability and safety 
should all be mentioned as additional 
advantages. The coils are rugged and 
durable and should require no replace- 
ment nor maintenance unless sub- 
jected to gross abuse. The articulated 
construction reduces the weight of 
the unit, and the low operating volt- 
age (20 to 30 v) renders it compara- 
tively free from electrical hazards. 
Under most field conditions, the coils 
and insulation may be set up by one 
man in a few minutes. 


Preheating and Stress Relief 


Preheating and postheating (stress 
relief) of welded joints are required 
in nearly all codes regulating the con- 
struction of high-pressure, high- 
temperature alloy steel piping and in 
similar applications in which the weld- 
ment must be metallurgically sound 
and free from internal stresses. Pre- 
heat temperature is usually stipulated 
to be between 200 and 500 F and 
stress-relief temperature as between 
1,100 and 1,250 F. The standard 
coil design is based on these require- 
ments. 

A single set-up permits a complete 
operating sequence involving preheat- 
ing, stress relief and, if desired, aux- 
iliary heating during the actual weld- 
ing. The coil and insulating sleeve 
(Fig. 1) are in three sections. The 
screw clamps, shown tightened in 
Fig. 1, are used principally to allow 
the coil to be used in a vertical or 





inclined position; they are radi) 
removable to permit the coil be 
rested directly on the insulation in , 
horizontal position. In Fig. 2 the 
switch blades are shown in the open 
position for mounting. 

The pipe may be brought up to pre 
heat temperature in a few minutes 
with the recommended transformer 
equipment. Immediately before weld. 
ing begins, the central coil-and-insy- 
lation section is removed, leaving the 
joint exposed as shown in Fig. 3. The 
removal of this section provides ample 
welding space for the operator. When 
the weld is completed, the central coil 
and insulating sleeve are slipped back 
into place and the stress relief heat js 
begun. 

Heat during Welding 


Should conditions require the main- 
tenance of auxiliary heat during weld- 
ing, a short jumper of cable may be 
connected across the gap and the end 
sections of the coil; this will serve to 
supply whatever heat is necessary to 
keep the joint temperature up to the 
required minimum. The power input, 
it should be noted, is independent of 
the number of coil turns in service 
the removal of some of the turns 
merely has the effect of increasing th: 
amperage in the remainder. 

If it is desired to rotate the work t 
facilitate welding, an independent 
support may be provided under th 
flat side of the coil, holding the latter 
so that the work may be continuously 
rotated within it. 

Joints other than those betweer 
straight lengths of pipe require varia 
tions in the basic set-up. For tube-to 
flange joints, an end section of a 
larger coil is used over the flange 
This is fitted with a short jumper and 
a step-down conversion ring by which 
it is attached to the remainder of t! 
coil. 

For tube-to-elbow joints, the screw 
clamps should be removed or turned 
out of the way and the coil rested di 
rectly on the insulation. For elbov 
to-elbow and other joints in which t! 
mounting space is smaller than t! 
length of the standard coil, parts « 
the coil may be used separately in t! 
manner most convenient. 


Table I. Characteristics of Standard Coils 





———S=—— 





Nominal Actual 











Weight,Lb Approx. Length Pitch Current, No. of Recommended Trans- 
IPS, In. ID, In. Total Center* of Covering,In. In. Amp 0.of Turns “former Equipment 
4 7% 65 25 12 N% 800 12, 4-4-4 Two 5 kvat 
6 9% 125 55 13 % 1,000 14, 4-6-4 Two 5 kvat 
8 11% 175 85 15 | 1,000 14, 4-6-4 Three 5 kvat 
10 13% 200 95 17 1% 1,200 14, 4-6-4 Three 5 kvat 
12 16% 225 100 18 1% 1,200 14, 4-6-4 Three 5 kvat 


*Heaviest section 
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tPrimary in series, secondary in parall 
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reach of gun and 180° rotation. Capacity: Aluminum 
and light alloys in two thicknesses of .016” minimum Stored Energy with Preheating and Variable Pressure, teatures 
y up to and including .064”—<corrosion resisting steels which are established as superior in the weiding of aluminum, are 
s- up te two thicknesses of 080". employed. The control cabinet, main welding reactor, monorail and 
: special copper bars connecting the gun to cables are all built as a 
self contained unit. This unit is mounted on a stationary column and 
© Meee RIE ( i : . Re 
SSciany E- = Ro s. pivots on a vertical axis by means of ball bearings mounted inside 
SMI or ARIE Se NO SN REIN . é 
- the column. Transversal movement of the gun on a straight line can 
Manufacturers of a Complete Line of : . . 
; yal 
AC and D.C Electric Resistance Welding Machines be 12 feet in length ne =e wens be moved vertically 20 inches 
; 4915 W. 67th Street, Chicago, 38, Hlinois ee 
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Bending and Shrinkage Assembly 


The technical problems involved in 
bending pipe and for shrinkage as- 
semblies of tubes require tempera- 
tures of similar order to those used 
in stress relief; i.c., from 1,000 to 
1,500 F. The standard coils and trans- 
former equipment will therefore be 
found satisfactory for many applica- 
tions of this type, and the same set-up 
may be used as in stress relief. 

A number of standard coil units 
may be used for tubing that must be 
heated over a considerable length. 
Even on well insulated pipe, the tem- 
perature gradient in the tube on either 
end of the coil is so abrupt that a 
space of not over 114 times normal 
pitch is the maximum allowable for 
a temperature tolerance of plus or 
minus 50 F. For such applications, 
the screw clamping gear should be re- 
moved and shorter mounting bolts 
substituted. The coverage of the coils 
is given in Table I. 

The individual coil turns are inter- 
changeable; theoretically, as many 
turns as desired may be mounted as a 
single coil unit, but in practice this 
number is limited to from 10 to 20, 
depending on the size, by considera- 
tions of power input and ease of han- 
dling. 


Current Source 


Where a single- or three-phase, 60- 


HE PICTURES below show the first 
(left) and the last welds made in 
the construction of the “Big Inch,” 
1,400-mile line of 24 in. seamless 


piping. From the initial bell hole 
weld to the final tie-in, welding played 
the leading role in the construction 
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cycle power line is available, the ree- 
ommended current source consists of 
one or more air-cooled service trans- 
formers. For reasons of portability, 
a number of 5 kva transformers have 
sometimes been found preferable to 
a single multitapped transformer of 
larger capacity. A 5 kva unit equipped 
with carrying handles may be trans- 
ported by two men. Three 5 kva units 
operated with primaries and second- 
aries in parallel provide ample output 
to stress relieve a 12 in. joint. 

To avoid unnecessary induction 
losses, the secondary lead should be 
kept as short as possible and clear of 
metallic objects. The transformer 
and switches may be conveniently 
mounted together. A 200 amp mag- 
netic switch and, preferably, a single 
throw 200 amp fused safety switch 
installed on the primary line are all 
the equipment necessary for manual 
control. 


Temperature Control 


Most fabricating codes specify a 
maximum heating and cooling rate 
and a definite holding temperature for 
stress relief. Temperature measure- 
ment and control are necessary be- 
cause the heating rate of the recom- 
mended coil and transformer set-up is 
considerably greater at full output 
than the allowable maxima. The mode 
of input control may be manual, semi- 


* 


* * 





automatic or automatic, depen 
the control instruments availa 
The best heating-rate contri 
input regulator which operates ; 
junction with the magnetic sy 
pass the primary transformer « 
intermittently. In automatic an 
automatic control systems, the 
regulator operates in conjuncti: 
pyrometers activated by tl 
couples attached directly to th 
joint. Full automatic progran 
trol can be obtained by this n 
Usually, a recorded graph o 
entire heat program is also neces 
In general, it is desirable that 
type of automatic control be 
pendent of the recording instrun 
however, instruments which 
record and control are availabl 


Coil Specifications 


The coils are cold formed 
hard drawn copper tubing. The iy 
lating spacers are made of porce 
faced with washers of asbestos « 
position. Each coil section is ass 
bled on three steel through-bolts 

Coils are furnished, complete 
clamps and terminal bolts, in 
sizes given in Table I. The nom 
size is the iron pipe size (IPS) 
which the coil is designed ; this all 
approximately 1% in. clearance 
thermal insulation. Special sizes 1 
be made as required. 


First and Last 


of this 95 million dollar oil pipe line 
from Longview, Tex., to the Phila- 
delphia and New Jersey refining 
areas. : 

In operation since July, the “Big 
Inch” is now delivering some 300,000 


bbl of oil per diem to the oil-starved 
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east coast. The line is estimated t 
able to hold 4,000,000 bbl—as m 
as all the oil wells in the United Sta 
can produce in one day. The wot 
longest pipe line of its size, it is 


| 


pable of transporting as much oi! 
can be carried by 85 tankers. 


Photos, courtesy The Lincoln Electr 
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Another example of Westinghouse electronics 
leadership is a new built-in rectifier that sup- 
plies power for energy-storage resistance weld- 
ers used in aircraft fabrication. 

The new rectifier permits combination of 
welder and controls into one smooth working 
unit...completely eliminates the separate 
control cabinet formerly required... elimi- 
nates lengthy, bothersome wiring between 
welder and controls. 

It provides the ultimate in ease of installation 
and facilitates the shifting of equipment to 














ELIMINATES SEPARATE CONTROL. New compact, built-in 
rectifier does away with bulky separate cabinet and wiring. 


meet changed production demands. An out- 
standing feature is the employment of the new 
Hipersil* Transformer core, which makes pos- 
sible important space reductions, together with 
elimination of the need for water or forced-air 
cooling. Use of new type, smaller electronic 
tubes, reduces maintenance costs. 

If you are a user or manufacturer of magnetic 
or capacitor-discharge energy storage resistance 
welders, let Westinghouse solve your control 
problems. Our electronic specialists will be 
glad to consult with you. J-21293 


*Registered Trade-mark, Westinghouse Electric & 
Mfg. Co. for HIgh PERmeability SILicon steel. 


Westinghouse 


PLANTS IN 25 CITIES . . OFFICES EVERYWHERE 


RESISTANCE WELDING 


CONTROL 
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Fig. 1—Overall view (elevation) of welded steel trailer. 


Australian Welded Trailer 


HE ALL-WELDED steel rail carry- 
ing trailer shown in Fig. 1 was 


constructed to supersede an old 


type having a timber frame fitted with - 


artillery wheels, in order to speed up 
the transport of rails. Although de- 
signed primarily for rail carrying, 
this trailer has also proved useful in 
the hauling of timber and structural 
steel. The vehicle has been in con- 
tinuous operation for 12 months and 
has given excellent service, with 
greater safety and saving of time. 
The trailer is towed by a tractor 
fitted with the crane which is used for 
loading. The old type was capable 
of a maximum speed of only ten miles 
per hour, and its wheels used to run 
hot frequently because they had only 
sleeve bearings. It was proposed to 
mount the new trailer on-solid rubber 
tired wheels fitted with roller bear- 


ings. 
Due to the severe conditions of 
service, the new design was ap- 


proached with some diffidence. Some 
criticism was made on the grounds 
that an arc welded frame would be 
too rigid as compared with the old 
timber frame. It was pointed out that 
the frame is subjected to severe stress 
and strain in service due to the long 
wheel base and to the fact that the 
trailer travels over rough terrain such 
as excavations. 


A 7 Ton Load 


The maximum load to be carried 
was fixed at 7 tons, and this figure 


From the land of the kangaroo and the kookaburra bird 


comes this interesting account of the construction of 


a 28 ft. all-welded carrier to speed transport of rails, 


By ALFRED J. THOMSON* 


Engineering Draftsman, City Council 
Transport Dept., Brisbane, Australia 


was used for design purposes. Since 
our local highway regulations govern 
the size of wheels used on solid rubber 
tired vehicles, we were restricted to 
wheels of 36 in. diameter front and 
rear. This made it necessary to step 
up the frame to allow the front wheels 
to turn in a complete circle and thus 
enable the vehicle to turn in its own 
length. 

To arrive at the size of sections, it 
was assumed that a load of 3% tons 
would act on each pair of wheels (the 
weight of the frame was neglected) 
and that point loads totaling 3% tons 
would act on each cross member. In 
actual practice, it was found that the 
rails did not deflect and that there 
would be little or no load on the cross 
members. 


Use Flat Bars and Angles 


A preliminary set-up showed that 
two 3 by 3 by % in. angles spaced 12 
in. over the flanges would give a very 
satisfactory test as regards deflection 
and flexibility ; accordingly, these sizes 





Fig. 2—Plan view of trailer showing construction details. 
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were used in the final design. The 
crank-effect of the bottom member: 
at the ends and at the turntable pro 
duced a section equivalent to a 6 by 
3 in. channel when the legs of th 
angle had been double vee butt welded 
at these points. The welds were 
relied on to take the longitudinal 
shear, and from approximate calcula- 
tion they proved to be adequate. The 
struts (Figs. 2 and 3) were mad 
out of % by 3 in. flat bars fillet 
welded to the legs of the 3 by 3 in 
angle. 

The cross members are 4 by 4 by 
in. angles 7 feet long. The bottom leg 
was cut to fit over the top angle oi 
the side member (see Figs. 2 and 3 
These cross members are cantilevered 
over the main frame just enough to 
clear the wheels and so protect them 


* From a paper submitted in the Industrial Pr: 
ress Award Program sponsored by The James | 
Lincoln Arc Welding Foundation. 


Fig. 3—Rear axle and strut arrange- 
ment showing position of the welds. 
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Then you know how important it is that the metal 
deposited in the weld shall equal the Stainless 
you are welding. pace took away all uncertainty 
in that regard when they, in cooperation with the largest manufacturers of Stainless 
Steel, produced a complete range of PAGE-ALLEGHENY STAINLESS STEEL ELECTRODES—a range 


so complete that from it you can select the exact electrode for your work. 


. * + 

Because Stainless Steel stands so high on the list of critical materials, it is more than 
ever necessary to see to it that the electrode you are able to get will give you the proper 
metal in the weld. And it becomes even more essential to see that you get electrodes 


of the proper diameter and that your men waste none of them. 


PAGE STEEL AND WIRE DIVISION 


Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, Pittsburgh, San Francisco, Portland 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT + CONNECTICUT 








i ESSENTIAL PRODUCTS... TRU-LAY Aircraft, Automotive, and Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope, 


TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys, 

t HAZARD Wire Rope, Yacht Rigging, MANLEY Auto Service Equipment, OWEN Springs, PAGE Fence, Shaped Wire, Welding Wire, 

vw READING-PRATT & CADY Valves, READING Electric Steel Castings, WRIGHT Hoists, Cranes, Presses... In Business for Your Safety 
i : 9 oh RAED . soit lod se Se es 
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when unloading the rails. The can- 
tilever was braced on to the bottom 
side member, and a 2 by 2 by % in. 
angle tied the two side frames to- 
gether at the bottom. 

The two end cross members were 
cut from 6 by 4 by % in. angles as 
shown in the accompanying sketches. 
As no springs were used, the frame 
bolts directly to the axles. 


Welding Procedure 

The side frames were first marked 
off, cut and tack welded together. 
Cross members were then fitted in 
place and tack welded to the frame. 
Next, the side frames were completely 
welded together, starting with the 3 
by % in. flat members. The only sign 
of distortion resulting from this pro- 
cedure was a slight buckling of the 
top member, which was easily 
straightened. We used a large-sized 
mild steel electrode wherever possible 


Welded Chains Boost Steel Output 





Substitution of welded Monel chains for chains of cast alloy material 
made possible the use of this mechanical pickler, which cut down 
pickling time in a large steel mill from six hours to two hours. 


ICKLING steel products in a 

dilute acid solution in order to 

free their surfaces from rust or 
scale is a common operation in steel 
plants. The headache, from an en- 
gineering standpoint, is that a solu- 
tion sufficiently powerful to clean the 
steel properly is sure to play havoc 
with whatever metal parts there may 
be on the pickling machine. 

Before the war, one of the na- 
tion’s largest producers of alloy steel 
had been using cast bronze alloy 
chains in its pickling operations. 
Welded chains of corrosion-resistant 
Monel were substituted, with a view 
to shortening operating time and cut- 
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in order to produce a dense, flat bead. 

The wheels and turntable were pur- 
chased as standard equipment. The 
accommodation for the turntable re- 
quired only % in. plate welded to the 
frame. The towing arm had to be 
made long enough to clear the over- 
hangs of the rails. The cross members 
were drilled to take hardwood string- 
ers, which served to reduce the shock 
of loading and helped avoid rail slip- 
page when on a grade. A hand brake 
was installed to operate on the rear 
wheels, which were fitted with 12 in. 
diameter brake drums. 


Cost Comparison 
In arriving at a fair basis for cost 
comparison, it is necessary to con- 
sider that a timber-frame job would 
also have been fitted with the same 
type of wheels, tires and turntable. 
These items cost $948.60. 


* * 


* 


12 Pe 


Photos, 
The welded chains have an average life of 1'/2 years as against the 
2'/2 months in which the cast chains could be used. 
hours a day in a 10% solution of sulphuric acid at 150 to 


ting down repairs. The results were 
amazingly good. 

First, the substitution helped to 
make possible the installation of me- 
chanical picklers that reduced the time 
required for pickling from six to two 
hours. This was not all, however. 
The cast chains had been in the habit 
of failing in about 2% months. The 
welded chains, experience has showed, 
will last on an average of 14% years— 
just about seven times as long. The 
time formerly required for chain 
replacement and repair may now, to 
a large extent, be devoted solely to 
production. Finally, the cast chains 
gave an objectionable copper flash 


THE 








Shop charges for the cony 
rication of the steel-frame trai 
to $330.48 compared to the 
$398.50 recently obtained for + 4 
struction of a timber fram 3 
springs. As springs would be 
sary for this type (though eli ; 
on the welded trailer), an add q 
$55.80 would be required, 1 a 
total of $454.30. The net sa 
the welded job is, therefore, $ 
However, the cost of the 
frame could be cut by at least 5 
estimate, if a quantity of the: 


(A 


to be required. \ 
The fabrication in steel b AN 
means other than arc welding SS 
have bee ' racticable | —_ SS 
lave been impracticable becau Ss 
the extra weight of the section \ 
the complication of the joints S 
design demonstrates in a practica S 
> 


the advantages and greater scop 
arc welded over riveted constru 





International Nickel (¢ 


courtesy of The 


They operate 24 
165 F 





which has now been entirely el 
nated. 
The Monel chains, made by 


Youngstown Welding and Enginee 
ing Co., operate in a 10% solution 
sulphuric acid at temperatures rai 
ing from 150 to 165 F. (Heat 
sulphuric acid is much more a 
than when cold.) They are in ser\ 
for 24 hours out of every day. E 
set of chains handles an average 
20,000 tons of SAE 4615 and ot! 
nickel alloy steels during its lifetin 
The average load is 10,000 lb. Tub 
and bars which vary in size up to 
in. diam by 20 ft long are handled 
this mechanical pickler. 
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COPPERED 6 G GAS RODS 


For Oxy-Acetylene Welding of: 
SHEET METAL 


WROUGHT IRON 


MILD STEEL 
‘. MECHANICAL STEEL TUBING 


Meets U. S. Army Air Corps Spec. 10286B-1G 


> eS AND PLANTS 
CHICAGO 80, ILL. CINCINNATI 16,.0H1I0 DAYTON 1, OHIO 
3000 W. 51 st. St. » 5035 Bellevue Ave. - 525 Township Ave. * 1095 E. Monument Ave 
REPUBLIC 3000 oe nw ae ae oe oO) AVON 2230 FULTON #$!8 
T ETYPE NUMBERS .—- CHGO /269 OET 33 CIN 64 ~- DAY /4E 
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Snow Bucket from Scrap 


pane a large crew of men were once 
forced to spend three or four days in 
removing snow by hand from the yards of 
the Dow Chemical Company’s Cliffs plant 
in Michigan, one man now does the same 
job in a single day. The snow bucket which 
makes this appreciable manpower saving 
possible was constructed entirely from sal- 
vaged materials. No new steel was used. 

Completely fabricated by arc welding, 
the bucket measures 72 in. across, 42 in. 
high, 46 in. deep and holds approximately 
1% cu yds of snow. The dogs that hold 
it are released by a cable running back 


to the tractor driver. After the snow 
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On the 


Job 


sion to war work, so the problem of elevat- 
ing it over outside coal bunkers and carry- 
ing it in through a steel window frame 
only 6 ft high and 18 ft high had to be 
solved somehow. Engineers of the Elliott 
Co. met the challenge by designing a unit 
in three sections which could be welded 
together inside the power plant. 


The accompanying picture shows the 
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— 
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sae 
Photo, courtesy The Hobart Brothers Co. 





This all-welded snow bucket which can scoop up 17/4 cu yd of snow at a time cost but $127.85 as 
against the $600 or so that would have had to have been spent for a bucket of riveted construction. 


has been dumped, the driver lowers the 
bucket to the ground and backs up. This 
snaps the dogs into place, and the bucket 
is ready to load again. 

Cost of this all-welded bucket was 
$127.85, including $85.54 for welding and 
preparation, $35.31 for material and weld- 
ing electrodes, $7 for painting. A riveted 
bucket of equal capacity would have cost 
in the neighborhood of $600. 

This welded bucket was also considerably 
lighter than a riveted one would have been, 
allowing larger amounts of snow to be 
handled at each load. 


« 


Feedwater Heater Welded 


RDINARILY, the shell of a feedwater 
heater is made in one piece. However, 
Elliott Co., Jeannette, Pa., was given an 
order for a deaerating feedwater heater that 
was too big to go through any of the avail- 
able openings existing in the power plant 
of a large automobile factory. 
This heater was to be installed as part 
of the expansion necessitated by a conver- 
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A workman grinds a weld on the middle section of a deaerating heater designed in three sections by 
the Elliott Co., Jeannette, Pa. The final welded assembly was done in the customer's power plant 
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middle section of this 350,000 ‘ 
horizontal unit, revealing the = 
baffles, overflow pipe and steam i ’ 
nection. The heater was installe 
customer’s boiler room at consider 
vation above the pump, where an 
was available. 
i 

Tool Demagnetization 

MERICAN ingenuity being what it 
A welders are often used for ot 
poses than the fabrication of met s 
which they were designed. Among “ 


“unofficial” chores is the use of D-C « 
ment for thawing out pipes and for v 
up airplane engines on cold morning 


the use of A-C welding transforms 
demagnetizing steel parts is report 
R. F. Wyer, welding engineer 


General Electric Co. 
The method is said to be 


Similiar tft 
employed by jewelers in demag 
watches. The A-C welder was 
for this purpose by E. L. Bailey, el \ 
engineer at the Chrysler tank 


Detroit, to remedy trouble caused b 
parts clinging to dies which had 
magnetized. Five or six turns of cabk 
wrapped around the die, and a he 
cycle current from a 500 amp welder 
passed through the cable. The current 
then gradually decreased by turni 
“stepless” current-control crank 
welder. This procedure is now r 
employed at the Chrysler plant 

Today’s widely expanded use of 
hardenable alloy steels has brought t 
numerous instances where permanent 
netism is causing trouble in the operat 
of tools. Chances are good that A-C we 
are going to find a good bit 
along this line. 
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irgentine Welding Job 
go far off Buenos Aires, leading me- 
F polis of the Southern hemisphere, 
J. Barresi writes to tell how he used 
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Courtesy, The Lincoln Electric Co 






Sketch showing how grandstand supports 
were arc welded to replace the former 
inferior method of riveted construction. 








s welding skill to repair a football field 
erandstand that had broken down because 
f faulty construction. 

The structure repaired consisted of three 
[-beams. One beam was placed as a vertical 
support; a second was placed as a support 
in the middle of the stand, at an angle of 
ipproximately 30 deg from the perpendicu- 
ar; the third was placed in a slanting posi- 
tion and supported the planks of the grand- 

supports were joined with 
in. plates, each union having 











These 
by % 
four rivets. 
“I fixed the grandstand by welding the 


stand. 
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FROM THE MANUFACTURERS 
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thus eliminating the rivets,” re- 


unions, 
ported the Argentine weldor. “The job has 
been found to be very satisfactory, and the 
stand now offers greater safety.” 


> < 


Blind War Workers 


T= WAR WORKERS, one completely blind 
and the other with partial vision in one 
eye only, are doing a remarkable production 
job at American Welding & Mfg. Co., 
Warren, O. They operate a drill press and 
have a very fine record—comparable to that 
of normal employees. 

Frank Webber, who had the misfortune 
to lose his eyesight twelve years ago, had 
operated a drill press in the last war and 
welcomed the opportunity to bring his old 
skill to bear in behalf of the production 
effort for this one. After a three-hour trial, 
he and his friend, George Frank, were both 
put on the company’s payroll. 

George Frank, the other half of the team, 
uses his limited vision to help his partner 
get around the shop and to perform the 
operations that require some sight. Working 
with the same tools and gauges employed by 
other these two men turn out 
tank turret rings which must check within 
0.005 in. A delicate sense of touch is Web 
ber’s principal asset. 

Webber was a farmer and an automobile 
mechanic he blind at the 
comparatively young age of 35. He contin- 
ued to make a living by repairing automo 
biles, working wholly by his marvellously 
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COMPANY 
GRAND RAPIDS, MICHIGAN — 


developed sense of touch. In addition to his 
work for American Welding, he now farms 
a three-acre Victory garden with the help 
of one son and an old tractor which he built 
himself. 

Frank lost the vision of one eye in 1916 
but continued to work in a steel mill despite 
this handicap until the last depression. 





Frank Webber, right, is the totally blind drill 
press operator at the plant of the American 
Welding & Mfg. Co., Warren, O. George Frank, 
Webber's helper, has partial vision in one eye. 
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Unique Fuel Tank 
By CHARLES C. LYNDE 


> be PROVIDE a fuel supply greater than the 
small tank with which a portable motor- 
generator set had been equipped, the weldor 
for a drilling contractor revised the design 
of the combination skid and guard frame in 
which the units were mounted for field 
service. 

The entire frame was converted into a 
fuel container by simply welding the vari- 
ous pipe sections together in such a way 
that a continuous liquid-tight passage was 
provided. By setting a '4 in. nipple in the 
member carrying the generator, it 
was possible to mount a valve and tie in 
a suction line to the fuel pump. For filling, 
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— CHEK-SHOCK Oxygen CUSHION Valve — 





@ Will allow tank valve to be opened rapidly without damage to regulator | 
or danger to operator. | 
@ Will prevent unnecessary internal wear in regulator (as, NOT necessary | 
to release control screw before opening tank valve a: 


@ Will eliminate possible injury to operator from burstings. 
@ Will increase life of regulator assembly. 


This NEW automatic safety device CUSHIONS the initial BLAST of 
pressure when tank valve is turned on (this uncontrolled surge which 
strikes like a hammer, is the direct cause of most damaged regulators and | 
accidents ). Thereafter pressure slowly equalizes and then CHEK-SHOCK | 
allows a full flow of oxygen. 


ONLY ONE MOVING PART, POSITIVELY FOOLPROOF 


RECOMMENDED FOR ANY STANDARD SIZE OXYGEN REGULATOR 
*PRICE IS LESS THAN ONE REPAIR BILL* 








The pipe framework holds the fuel { 
portable motor-generator set. The 

“tenk” is filled through the capped 
post extending through the roof at the 


one corner post was permitted t 
through the penthouse roof (see illust 
and was capped with an ordinary 1 
pipe cap. 

The filling of this frame container 
the roof eliminated the hazard of |} 
fuel within the shelter. The tubular 
had a fuel capacity of more tha: 
times that of the original tank a 
also much likely to be 
transportation. 


less damag 


— Brazing Copper Bars 


1 incandescent carbon brazing 

is called upon to join copper bar 
transformers at the Sharon, Pa., ot 
the Westinghouse Electric & Mfg. ( 





Water-cooled brazing tongs which were de- 
veloped in order to join two copper bars 


bars are gripped between the carbon ja 
of specially designed brazing tongs a 
fused together when the operator press 
the push-button control under his thu 
The brazing is accomplished without 
use of solder, thus aiding in the consery 
tion of war-scarce materials. 
The temperature of the 
may be as high as 1,800 F—close to t 
| melting point of copper—but thanks to t 
water-cooling system the end of the tons 
held in the operator’s hand will never |! 
come uncomfortably warm. Dark glass 
protect the operator’s eyes from the viv 
orange glow created by the heat of tl! 


carbon blo 


| incandescent carbon. 


Universal coupler type (will fit any oxygen regulator)....... $6.00 each 








Screw-in t for removable inlet stem regulators only)... .$5.00 each 4 
~ OPENINGS FOR DEALERSHIPS — co eens sending us come © 
your own ideas for “On the Job 
Send orders with M. R. O. to Just a few words and a photograph wil 
° do the trick. Payment will be made a 
aft Shock Manufacliing Z. our usual rates. Address: Editorial Dx 
or a partment, THE WELDING ENGINEER 
ate 7 506 S. Wabash Ave., Chicago 5. 
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G-R WELDERS ASSURE OPERATORS 
onset MAXIMUM SAFETY 


——-. 





SAFETY is inherent in G-R's basic de- 
sign. Figure | shows how the primary 
coils are separated from the second- 
ary coils by the adjustable core. With 
the transformer grounded, line voltage 
positively cannot reach the secondary 
circuit being handled by the operator. 
Likewise, surge voltage and capacita- 
tive coupling are reduced effectively, 
setting a new high standard for oper- 
ator protection. SAFETY is but one in 
the long list of G-R advantages. 


SEE YOUR G-R DISTRIBUTOR 
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GLENN-ROBERTS COMPANY 


1009 FRUITVALE AVENUE 2107 ADAMS STREET 
OAKLAND, CALIFORNIA INDIANAPOLIS, INDIANA 
P. O. Box 1814, Washington, D. C 





GET TOMORROW'S WELDING DONE TODAY... 
with the help of 
Ransome Positioners 








is no exaggeration to say you can do just 
that. For, when Ransome equipment is in- 
stalled, your welders will no longer have to use 
their time and energy in shifting the position of 
their work . . . will no longer be delayed by 
waiting for crane service. 


These versatile positioners put welding into 
high gear . . . give each welder full control over 
his or her production . . . provide a downhand 
position for every weld, with resulting improve- 
ment in quality of welds and substantial savings 
in rods . . . and get out today the work that, 
with old methods, would still be in your shop 
tomorrow or next week. 


Write for full details, stating the 
general nature of your welding job. 


RANSOME MACHINERY COMPANY 


Soha. WELDING POSITIONERS 
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VISION 


RESTORED 
Results 


Guaranteed 





A sign you never see 





Since eyes can’t be replaced, they 
must be protected. 

That’s why, behind all thevaried types 
of Willson industrial goggles, there is 
exhaustive research, ceaseless testing, 
constant pressure to improve. For vision 
is priceless, its protection a sobering 
trust. You may be sure that the goggles 
Willson recommends for any specific job 
will be as right and reliable as human 
skill and conscience can provide. 

All Willson protection is scientifically 
engineered to provide the utmost in 
safety and comfort. That’s the reason 
so many Safety Directors and Purchas- 
ing Agents specify Willson for head, eye 
and lung protective equipment. For 73 
years Willson has been a leader in the 
field of accident prevention. 





WILLSON WELDING HELMET 760 


Durable one-piece shell, 
deeply curved for front 
and side nm. Sci- 
entific Willson- Weld 
Glass and its cover glass 
are in flip-front frame 
for quick weld inspec- 
tien. Clear glass in sta- 
tionary position protects 
eyes when flip-front is 
raised. 














GOGGLES - RESPIRATORS - GAS MASKS - HELMETS 


| 
DOUBLE 
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New Products 


to Use 





Stored Energy Welding Gun 





*% A portable gun-type spot welder that 
uses the stored energy principle and vari- 
able pressure cycle is announced by 
Sciaky Brothers, 4915 West 67th St., 
Chicago 38. This model, PS2R-1, was 





Sciaky PS2R-1. 
permits spot welding operations on large 
or fixed aluminum structures. 


This portable welding gun 


designed for the welding of aluminum 
and light alloys. With it, tacking opera- 
tions as well as structural welding can 
be accomplished on large or fixed alumi- 
num structures. The gun is rated at 100 
kw and can weld two aluminum sheets 
of thicknesses from 0.016 up to 0.064 in. 
—corrosion-resisting steels from thick- 
nesses of 0.016 to 0.080 in. The unit is 
of the radial type and can pivot 180 deg, 
permitting the welding gun to reach an 
area represented by a half circle 23 ft 
in diameter. The gun also has a trans- 
versal movement of 12 ft in a straight 
line and a vertical movement of 20 in. 
above or below a minimum position. The 
weight of the gun and cables is compen- 
sated for by a balancing device, and the 
gun travels on a monorail over a length 
of 3 ft 4 in. Pressure up to 1,600 psi is 
applied by means of an air-operated hy- 
draulic booster. 


» ¢ 
Stud Welding Gun 


% The Nelson Electric Arc Stud Welder 
was developed some time ago to facili- 
tate the welding of steel studs to ship 
decks in order to secure wood decking. 
The new Model “H” weighs less than 
former models and has only one third the 
number of parts, thus simplifying main- 
tenance. It does not have to be cocked 
but will operate as often as the trigger 
is pulled. A tell-tale light on the side of 
of the gun indicates when contact is made 
between stud (or insulation pin) and 
plate. Another feature is a constant flow 
of electricity through the stud or insula- 
tion pin in order to burn paint off the 


THE 


bulkhead and assure a 
contact. 
Flux-filled welding studs 
from 4% to ¥% in. in diameter ar 
1 to 8 in. in length are used wit 
gun. Insulation pins for securing 
glass, etc. may also be used. Whe 
ger is pulled, the gun will automat 
lift the stud to a distance of apy 
mately % in. from the steel plat: 
hold it in position while an ar 
between the stud and plate. At the 
er instant, the current is shut off 
timer, and the gun plunges the stu 
the plate. The molten end of the 
completely fuses with the molten 
of steel that the arc has formed 
plate so that a dense, solid weld « 
The entire operation, it is stated, i 
pleted in-Jess than half a second 
facturer claims that operator 
end-weld about 1,000 studs or app: 
mately 1,500 insulation pins in an « 
hour shift. Nelson Specialty Welding 
Equipment Co., 440 Peralta St 
Leandro, Calif. 


200d 


one 





Nelson Model ‘‘H" electric arc stud welder 
it end-welds either studs or large headed 
insulation pins to steel decks or bulkheads. 


» 


A-C Electrodes 


% “Raco” Type H-D No. 11 

shielded-arc electrodes are designs 
produce all-position welds of hig 
quality such as are required in s! 


building, pipe line construction, b 
work, etc. This type, states manuf 
turer, meets the requirements of t 
following specifications: U. S. N 
Specifications 46E3, Grade III, Clas 
1, 2 and 3; American Shipbuilding Sp« 


fication HIG and BIG; AWS-AS 
Specification A233-42T, Type E-601 
ASME Boiler Code, Paragraph U 


The Type H-D No. 11 electrode co: 
in os, %, de, fe, se in. diameters (14 
lengths only) and in % and Ys in. (18 
lengths only). The Reid-Avery C 
Dundalk, Baltimore, Md. 


(Continued on page 77) 
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‘ HE accompanying nomograph chart 


useful for quickly determining the 


any ordinary metals—such as mild steel, 
copper, brass—or any material having 
coefficient between the limits 0.000005 
in. per ft per deg F of temperature change. The chart 
handles any length from 20 to 10,000 ft. 








An “All Metal” Expansion Chart 


By W. F. SCHAPHORST, M. E. 


will be found 
expansion of 
wrought iron, 
an expansion 
and 0.000012 


For example, how much will 850 ft of wrought iron 
pipe expand when the temperature increase is 300 F ? 
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Referring to the chart, the answer is obtained by con- 
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TEMPERATURE DIFFERENCE 
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necting 300, column C, with the coefficient of expan- 
sion of wrought iron, column E, and locating the inter- 
section with column D. Then from the point of inter- 
section project a line to 850, column A, and the expan- 
sion is found to be 20 in. in column B. 


The temperature difference, column C, is found by 
subtracting the minimum temperature from the maxi- 
mum. Thus a steam pipe at its coldest may be 40 F. 
At its hottest it may be 740 F 
fore 740 


The difference is there- 
40 or 700 F 
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IMMEDIATE DELIVERY... 


RACO 11 ELECTRODES! 


Yes, we mean it! You can now count on immediate delivery of RACO 11 


... the electrode that the Welding Foreman 
of one of the largest shipyards calls “the 
best his crew has worked with...an 
electrode that assures the user X-Ray 
clean welds free from gas pockets and 
slag inclusion.” 


.. the electrode that has proved to be the 
ideal utility electrode...that can be 
used on AC or DC...and give superior 
results on mild steel in all positions. 


...the electrode that complies with the 
following specifications : 


A.W.S.—A.S.T.M. Filler Metal Specifications 
A233-42T Classification E6011; Navy Bureau 
of Ships Specification 46E3, Grade Ill, 
Classes 1, 2, 3; American Bureau of Ship- 
ping Specifications HIG and BIG; A.S.M.E. 
Boiler Code, Paragraph U68. 


All those features...plus immediate de- 
livery! Write NOW for samples of RACO 11 
... and full information on RACO electrodes 


for every welding job. 


Ne REID-AVERY COMPANY 


\ | SALTIMORE 


MARYLAND 
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New Products 


(Continued from page 74) 


tireraft Welding Torches 


% Torchweld Models 40NL and 41NL 
are lightweight welding torches designed 
for satisfactory welds on such critical 
materials as aircraft tubing, light sheet 








Torchweld 40NL and 41NL torches. 


metal, aluminum and various alloys. 
They may be used extensively in the 
aircraft and sheet metal industries and 
other places where fast, light torches are 
needed for welding materials up to % in. 
thickness. 

Model 40NL uses a style No. 170 tip, 
a No. 39 tip head and a No. 11897 mixer. 
Model 41NL employs a No. 12901 mixer 
and a style No. 70 welding tip. Inter- 
changeable mixers permit the use of 
either style tip on either torch. National 
-Cylinder Gas Co., 205 West Wacker 
Drive, Chicago 6. 


> *« 





Series $ timer. This new line consists of 
eight models, with calibrations ranging from 
1 second to 5 minute intervals. Maximum 
periods range from 1! minute to 3 hours. 


Signalling Timers 


*% The eight timers in the newly an- 
nounced Series S are designed to com- 
mand visual and audible attention. A 
socket on each timer case also provides 
for the automatic closing or opening of 
a circuit. 

In operation, the pointer is set manu- 
ally to the required interval; this action 
closes a circuit which operates a pilot 
light. The pointer revolves counter- 
clockwise toward zero while, at any sec- 
ond, the exact time elapsed is shown on 
the dial. When the interval has been com- 
pleted, a buzzer sounds and the pilot 
light goes out. Rapid resetting for the 
ame time interval is provided by an 
adjustable back stop. Industrial Timer 
Corp., 117 Edison Place, Newark, N. J. 


These belts are coated with 
abrasives especially designed 
for swing-frame grinding oper- 
ations. A belt 4 by 136 in. (an 
average size) offers 544 square 
inches of cutting surface. 


Metalite Grinder Belts 


% These new heavy-duty grinding belts 
are designed for abrasive belt grinders of 
the swing-frame type. They are said to 
offer many advantages including stepped- 





up production and cooler cuts. “Uniflow” 
joints assure a smooth-running operation. 
A folder describing this grinding process 
may be obtained from Behr-Manning 
Corp., (Div. of Norton Co.), Troy, N. Y. 








| GooD SAFETY RECORDS 
REQUIRE IMPROVED 
LEATHER! 











THE LEATHER in protective garments and accessories you buy 
for welders is described to you as ‘‘chrome tanned."" What does 
that mean to you? 


CHROME TANNED means the use of chromium salts instead of 
vegetable and bark tannic acids. The chrome process is used by 


most tanners. It is merely a method, just the same as broiling meat 
is a method of cooking. 


YOU KNOW how much depends on the cut of the meat and the 
skill of the cook! 


NOT EVERY TANNER gets the same hide selections, nor puts 
them through the same operations . . . yet most use chrome as a 
tanning agent. 


THROUGHOUT 3-GENERATIONS craftsmanship has been a first 
principle at the Lichtman tannery. Intensive, scientific research 
developed many improvements in the technique of leather 
making and good results require the best available raw stock. 


TODAY, Lichtman leather for welders’ garments is the preferred 
protection from the effects of sparks, fire, light rays, and heat. | 


LICH TMAN 


JL.&S 




















At present, we are 
doing our best to 
supply our cus- TRADE MARK 
tomers—the leading manu- 
facturers of protective cloth- 


When you CAN 
choose ... just 
make comparisons. 


You definitely will prefer 


LEATHERS 


NEWARK N J 











LICHTMAN’S, and no 
longer be content merely 
with any chrome tannage. 


ing and equipment — with 
all the LICHTMAN leather 
they want. 

















J. LICHTMAN & SONS 


Tanners of Quality Leathers Since 1883 
NEWARK 5, N. J. 
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“Xactor.” A locking protractor equipped with a 
Vernier turret for precision angle measurements. 


protractor, has many uses, including the 
sketching and laying out of tools and 
machine parts, dies, jigs, etc. It can also 
be used for accurate measurement of the 
angles of drill points, tool bits, machine 
ways, depths of deep holes, etc. and for 
inspection of finished parts. The instru- 
ment has a Vernier turret and a sliding 
scale pivoting the full 360 deg; both 
scale and turret may be locked to secure 
any specific measurement or angle. This 
feature facilitates mass gauging in cases 
where many items of the same size or 
angle must be checked. Industrial Engi- 
neering Co., Inc., 141 West Jackson 
Blvd., Chicago 4. 































Lock-Type Protractor 


% “Xactor,” a new pocket-size locking 































































JONES Abrasive Belt 
SWING GRINDER 


You get high-speed weld grinding and 
smooth, even surfaces with the easy-to- 
use Jones Abrasive Belt Swing Grinder. 
This portable unit combines the con- 
trolled stock removal feature of a snag- 
ging wheel with the smooth surface 
grinding features of disc grinders. 

Speed up your tank grinding 3 to 6 
times with the easily portable Jones 
Swing Grinder, using quick-change, fast- 
cutting abrasive belts. Readily mounted 
for covering large areas—simple con- 
trols handy to operator—uninterrupted 
high-speed grinding. 




































































































The ideal Unit f 

6 a ‘ane een 
rinding—Automatic welding is2 to 3times 4 four-page bulletin “The 

faster than manual operation—why not step _jones Abrasive Belt Swing 

up your production line another 2 to 3 times —_Orinder” gives full details 

using the Jones Swing Grinder to remove that "5 "me. Stying, cost 


. cutting unit. Write for 
surplus weld! your copy today. 


JONES ENGINEERING COMPANY 
DEPT. C-1 + ELLWOOD CITY, PA. 


Manufacturers of Abrasive Belt Grinding Equipment 
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Seam Spot Welder 


% A heavy duty resistance wel 
can be converted for either sea 
welding operations is announc: 
Eisler Engineering Co., 740-7 
13th St., Newark 3, N. J. Is 





Universal resistance welder. 


fo a circular seam welder (large picture 


companying illustration, the largé 
and lower insert show circular and 
tudinal seam welding respective! 
the upper insert shows the spot v 
application. Conversion from sean 
ing to spot welding is accomplish 
removing the caps from the upper 
lower turrets and replacing th: 
wheel shafts with spot welding 
The adjustment from one to th 
seam welding position is perfor 
loosening four nuts on both upper 
lower turret holders, rotating the 
and fixing them in the desired p 
this is facilitated by a matching 
which marks the correct alignment 
In either seam or spot weldir 
upper electrode is attached to 
square ram and is actuated by a d 
acting air cylinder. The electrod 
sure is adjusted by an air pressur« 
lating valve. The welding transfor 
available in 100, 150 and 200 kva 
larger sizes), 220 or 440 volts, 60 


Drawing Board Tops 

% “No-Ink” drawing board top 
made of a resilient composition, 
thick, that is permanently glued to 
wooden drawing board. With a 3-H | 
cil and this composition surface, st 
manufacturer, a solid-line drawing 
be produced which will make clear 


ible blue prints and van dykes. Inst 


of ink, a double pencil stroke is used 
each line. Another advantage of 


drawing board surface is that it permits 


the use of drafting tape, thus elimin 
thumb tack holes in the board. .W 
Long Co., 425 N. Clark St., Chicag 


>» « 
Skin Protector 
% CSC Protector is a non-sticky 


and greaseless product to eliminate 
manent griming and grease-stainins 


hands and nails. Commercial Solver 


Corp., 17 East 42nd St., New Y 
City 17. 





it may be con- 
verted from a spot welder (upper insert) to 
a longitudinal seam welder (lower insert) or 
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pe ® Timang Welding Rod is one of the im- 
1 by portant outgrowths of the discovery of 
| the air-hardening properties of manga- 
nese-nickel steel. Timang made possible, 
for the first time, a weld in manganese 
steel as strong as the original part and 
without reheating and quenching. 





It was logical that this should be a 
Taylor-Wharton development. Taylor- 
Wharton introduced Hadfields Manga- 
nese Steel to America in 1892 and has 
since led the advance in its use and refine- 
ment. TISCO Manganese Steel is known 
the world over for its unusual resistance 
to heavy shock and abrasion, and for its 
remarkable property of work hardening. 


It is used in the wearing parts of various Above: Mantle of 



















° ° ° ° . gyratory crusher, 
equipment including paper making, min- schulh with Yieee 
ing, quarrying, dredging and for railway ang, equals origi- 

. nal service record. 
trackwork. 


Right: Steam 
Shovel point re- 
paired with Tim- 


This 2% yd. front, ang, works like 


having two bad 


8 ; new. 
| cracks, 21” long, thru 
. the bolt holes, was 
we lige nn ea “TIMANG” (a registered trademark) is pro- 
cost of a new front. tected by U. S. Patents Nos. 1,732,202, 
1,907,385, 2,026,467, 2,026,468; Canadian 
Patents Nos. 302,154 and 335,295; and by 
Est. 1742 petents in countries overseas. 
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News 


of the Industry 





Aluminum Now Easier; 
WPB Permits New Uses 


The position of aluminum has become 
sufficiently comfortable to permit its use in 
additional types of war and some essential 
industrial production, the War Production 
Board explained in issuing its Supplemen- 
tary Order M-1-i as amended. For certain 
purposes, aluminum may now be used as a 


substitute for copper, thus relieving the 
strain on supplies of the latter. 

Some of the new uses which are per- 
mitted under the amended order include: 
data and instruction plates not exceeding 
0.035 in. in thickness, electric bus bars, bare 
electrical conductors and current-carrying 
accessories for conductors, cooling fans for 
electric motors, structural parts where 
lightness is an element to be taken into con- 








till going strong 
after two weeks 


Where Uncoated Blades 
Quit in Five Days... 


Yes,—these hot shear knives have what 
it takes to shear 64g” x 33,” stainless 
steel containing 15% manganese. Pro- 
tected with a Coast Metals Hard-Facing 
that is particularly resistant to heat 
and abrasion, they stayed continually 
on the job for 15 days straight, shear- 
ing 1,800 24 And 
were still going strong,—when a change 


tons every hours. 
in production schedule became neces- 
sary. Here uncoated blades lasted only 
5 days. 

Another mill reports, after coating 
its knives with Coast Metals alloy, 
that it is now shearing 69,000 tons of 
armor plate steel, whereas 13,000 tons 
formerly had been the limit. In still a 
third plant, blades faced with Coast 
Metals are outwearing and outlasting 
blades faced with other materials 4 to 
1. And so it goes! 


Coast Merats Harp-Facine is to- 


COAST 


MAKE YOUR EQUIPMENT 








HOT SHEAR BLADES, (above) prior to hard- 
facing with Coast Metals, and ( below) after 
hard-facing and rough grinding. 





day's answer to making your equip- 
ment, both old and new, last longer. 
Easily welded by the electric arc or 
gas torch to all ferrous metals. 


Write for “Your Equipment's Best 


Protection Against W ear” 


COAST METALS, INC. 
Plant and General Offices: Canton, Ohio 
Executive Offices: New York, N.Y. 


METALS 


hard-facing 
weld rods 


LAST LONGER 


THE 














sideration, coils and fins for refri; 
and heating equipment, certain ¢ 
safety equipment and X-ray equip: 

The order also permits aluminun 
to be added to galvanizing baths a 
mits the manufacture of aluminum 
boards for use in foundries and al 
jigs and fixtures for use in the pr 
of aircraft. 

Important new reserves of bauxit 
been discovered in Alabama by the 
of Mines and the Geological Surve 
five mining companies have already 
out 40,300 tons of aluminum ore. Add 
reserves, it is stated, are being disc 
nearly four times as fast as the bau 
being mined. 


Chicago Technical Groups 
Unite for Joint Activities 


Twenty-six technical associations ir 
cago have banded themselves togeth 
form the Chicago Technical Societies ( 
cil. This new organization will perfor: 
service that is beyond the scope of ar 
dividual group; namely, provide a cor 
instrumentality for all groups interest 
the broad and inclusive phases of 
engineering, technical and scientifi 


Its immediate objectives are given a 
lows: 
To organize another War Product 


Clinic in the spring of next year to 
subjects: not included in the last confere: 
To cooperate in solving postwar em 

ment problems. 

To publish a directory of speaker 
technical and general interest subject 
gether with information on available 
tertainment, slides, motion picture films 
projector equipment. 

To publish a calendar of scheduled n 
ings of the affiliated societies so that 
grams which might be of interest to 
members of a particular society will 
made known to them. 

To attempt to avoid duplication of lect 
subjects and conflicting dates of meeting 
To arrange at least one large scale i 
society meeting a year with a speaker 

national prominence. 

To hold one or more conferences 
member societies whenever it is deem 
sirable to do so. 

To compile a directory of meeting 
refectory facilities in Chicago that ar¢ 
able for technical gatherings 

To compile and publish a “Who's W 
of the engineering, technica! and scient 
men residing in the Chicago area. 
projected directory will list each individ 
member of the 26 affiliated 
give detailed information regarding 
There will be cross-indexing by societi« 
by technological classifications and by 
names, 

Thomas S. McEwan, American 
of Mechanical Engineers, is chairman 
the Chicago Technical Societies Cou 
B. E. Schaar, American Chemical Societ 
is vice-chairman, and K. H. Hobbie, Ame 
can Society for Metals, is correspondi 
secretary. The American Welding Soci 
is represented by L. S. McPhee 
Whiting Corp. and T. B. Jefferson, edit 
of THe WeLpInc Encrneer. T. B. Jeff 
son is also chairman of the 
Bulletin Committee. 





societies and 


Soci 


of t} 


Program 
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Connecting a number of Wilson “Honey Bee” stations to any constant poten- 
tial generator, gives two timely advantages: 


1. By providing more arcs per generator, it permits an increase in the 
number of welding operations performed simultaneously from a single 
generator. 


x 


2. It assures better quality welds — especially on light-gauge metal 
through the “Honey Bee’s” Remote Arc and Crater Control. 


Each operator using a “Honey Bee” station holds a remote arc control switch 
by which he may regulate his current (from zero to maximum) while welding 
— without first extinguishing the arc. Only the Wilson “Honey Bee” provides 
this valuable advantage. In addition, the “Honey Bee’s” Remote Crater 
Control permits the operator to fade out the arc slowly — never abruptly — to 
prevent crater cracks, porosity and similar weld defects. 

The Wilson “Honey Bee” is available in 75 amp. and 150 amp. sizes. For 
further details get in touch with your nearest Air Reduction office. A descrip- 
tive bulletin ADW-47 will be forwarded on request. 


f= GEN Photo courtesy of Curtiss-Wright Corporation. 





WILSON WELDER and METALS CC 


General Offices: 60 East 42nd Street, New York, N. Y. 
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ysl =a with the 
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Metal deposited with stand- 
ard welding machine and no 
crater control. 





Metal deposited with Wilson 
‘‘Hornet’’ equipped with 
“Honey Bee’ Remote Arc 
and Crater Control Station. 

























Ransome Machinery Co., 
Dunellen, N. J. was re- 
cently awarded the Army- 
Navy “E" pennant for 
“outstanding war produc- 
tion.”” Left to right are: 
Leonard D’'Amelio, veter- 
an employee of Ransome; 
Lieutenant (J.G.) William 
Murphy of the U. S$. Na- 
vy; Vice-President L. R. 
Wilson of Ransome and 
Lieutenant Colonel Austin 
D. Smith, Corps of Engi- 
neers, U. S. Army. Weld- 
ing positioners built at 
the Dunellen plant are 
used in Navy shipyards 
and repair bases and also 
help to build Liberty ships. 





it’s Quicker to USE A 


Fijole-D 
CHIPPING 
HAMMER 


With the Type CB combination drift and chisel 
hammer, a welder can greatly speed up his out- 
put. For he can spend more time welding and less 
time removing slag—less time laying down tools 
and picking them up. Without even setting aside 
the electrode, he can start immediately to chip 
away the slag. The handy replaceable brush on 
the handle of this hammer is instantly available 
when he needs it. For details and prices on this 
and other popular CMD welders’ Chipping Ham- 
mers, ask your jobber for latest circular or write 
direct. 


CHICAG MANUFACTURING AND 

DISTRIBUTING COMPANY 
1928 WEST 46th ST., DEPT. W., CHICAGO 9, ILLINOIS 
S°AASAL SE aN 


Triple Duty 
TYPE CB 


3 tools in one. 
Brush replace- 
able when 
worn. Well 
balanced. 

Weight 1 Ib. 
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One-Ship-a-Day Record 
Set at Richmond Yard 


A new world’s record in shij 
a total of thirty-one 10,500 
ships during the thirty-one days 
has been set by the Richmond, ¢ 
yard of the Permanente Metals ( 
one-a-day record was achieved 
launching of the S. S. James King 
Permanente Metals vessels launch 
of which 348 have been delivered { 
service. 

October’s 31 vessels were produ 
a total of 31,000 men and 11,000 
In comparison, the January produ 
17 vessels was accomplished wit! 
men and 5,000 women. Thus only 
sand new employees were added, alt 
ship production has been almost dou 

The delivery of 348 ships, Pert 
Metals officials point out, represents 
chant fleet of 3,654,000 tons or wl 
be a sizable portion of this natior 
prewar tonnage. This total is said 1 
resent 69 more vessels than any other 
yard has so far delivered during war 


Makes Quick Conversion 
to Artillery Carriages 


Conversion in less than a week 
production of tanks to heavy artille: 
riages was recently effected at on 
Pullman-Standard Car Mfg. Co. plant 
Hammond, Ind. One of the tank 
had to be cleared of practically all 
chinery formerly used and new install 
were needed in order to change fron 
manufacture of M-4 tanks to the product 
of carriages, limbers and bogies for 1551 
guns. Nevertheless, fewer than seven 
were necessary between the time thx 
tanks were shipped from the plant and 
time work started on the new cont! 


WPB Says No Holidays 
Except Xmas Week-End 


War workers will have to stick at 
jobs on what were, in happier times, 
sidered holidays, Chairman Donald M. ! 
son of the War Production Board de 
last month. Full work schedules shi 
observed in all war plants with the 
exception of the Christmas  weel 
ordered Chairman Nelson. Even 
occasion, it is requested that work be 
ried on in blast furnaces, open heart! 
naces and plate mills 


New Movie Shows Thermit 
Welding of Stern Frames 


A new technicolor sound movie, “Fabr 
tion of Stern Frames by Thermit Weldit 
has been produced by Metal and The 
Corp. in codperation with the North ( 
lina Shipbuilding Co. and the St 
River Shipbuilding Co. This film 
how stern-frame castings weighing ar 
30 tons or more can be turned out 
foundry in two, three or four piece s¢ 
and assembled by thermit welding 
shipyard. 
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MOORE DRY DOCK. CO 
: with ; _ HELPS SPEED PRODUCT ze 
|| th tei. FLEXIBLE WELDING a 













Photos courtesy Moore Dry Dock Co. 


With 1600 women weldors help- 


ing to spee ( fre sighte r produc tion, 
Moore Dry Doe ‘« Company finds 
highly flexible welding ¢ able more 
than ever 4 necessity: At Moore, 
Belden Welding Cable is use 2d by 
both men and women weldors- 
Belden cable has the fle xibility 
sable life, makes 
handling easier, and reduces weld- 
ors’ fatigue- Its tough, durable 
insulation stands up in long gery ice 
over hot metal plates its long life 
s less time out for replace- 


Belden Welding 
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Officers Selected for WPB’s 
Welding & Electroplating Branch 


’ William M. Haile, chief of the Welding 
and Electroplating Equipment Branch of 
the General Industrial Equipment Div. of 
the War Production Board, states that the 
appointment of heads for the various sec- 
tions and units is now as follows: 

William M. Haile, chief; R. A. Merritt, 
deputy chief; P. M. Hall, chief of the Re- 
sistance Welding Section; W. W. McCord, 
chief of the Electroplating & Anodizing Sec- 
tion; C. A. Rice, chief of the Electroplating 
Unit; R. L. W. Hawkins chief of the Arc 
Welding Section; R. A. Merritt, chief of 
the Gas Welding & Cutting Section; H. R. 
Smith, analyst. 


Mr. Haile was formerly deputy chief and 
chief of the Gas Welding & Cutting Section. 
Owen L. Howland, the former chief of the 
Welding and Electroplating Branch, is now 
with Metal & Thermit Corp. 


> ¢€ 


Whiting Offers Engineering 
Service on Welding Positioners 


The Quickwork Div. of the Whiting 
Corp., Harvey, Ill., has announced a com- 
plete engineering service for its customers 
covering the design and construction of 
special welding positioners. The company 
manufactures a line of positioners ranging 
from small hand-operated units to machines 
with capacities of over 20 tons. 





ee 


Ingenious New 





jit 


al 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


Hard Steels Cut by Heat Generated 
by Super High Saw Speeds 











Ordinary band-saws, when operated at un- 
believable high speeds up to 12,000 feet per 
minute, cut through hard steels and alloys 
by heat generated from the friction of the 
saw against the metal to be cut. The cutting 
effect is more that of burning through the 
metal than actual cutting. The heat gener- 
ated is sufficient to melt or burn out the 
metal in the saw cut but not enough to draw 
the temper on the sides. 


The hardness of either saw or metal to be 
cut is of little importance. Thin metal sheets 
are cut like paper, and plates up to one inch 
in thickness can be cut at speeds of ten 
inches per minute. 


We hope this has proved interesting and 
useful to you, just as Wrigley’s Spearmint 
Gum is proving useful to millions of people 
working everywhere for Victory. 


You can get complete information 
about this method from Bell Aircraft 
Corporation, Buffalo, New York. 


<< 








Proof of ability of new method 
to cut hard materials is demon- 
strated by operator cutting a file. 














The temper of curve cut section 
shown above is unaffected. 


X-60 








WPB Clarifies Order L-31: 
on Spot Welding Electrode 


An interpretation of General | 
tion Order L-318 was issued by 
Production Board on Nov. 10 in 
to clarify the provisions applyir 
manufacturers of spot welding 
Under this interpretation, all per 
manufacture such equipment aré 
under the provisions of the order 
less of whether they manufacturs 
trodes for resale or strictly for 1 
use. 

Order L-318 (see page 90, THE V 
ENGINEER, November, 1943) restr 
use of certain critical materials 
manufacture of spot welding electr 


» 


G-E Engineers Save 
850,000 Lb of Tin 


More than 850,000 Ib of tin ha 
saved by the General Electric C 
23 months since Pearl Harbor as a : 
of changes adopted in solders and | 
alloys. Calculated in terms of No 
cans, this saving corresponds to about 
000,000 cans—enough to fill many a 

In place of former tin-rich solders 
eral Electric is today using a general 
pose solder containing 20% tin 
silver, 1.5% antimony and the balan 
A silver solder containing 2.5% silv 
the balance lead is used for applicati: 
quiring high rupture strength 

Babbitt alloy, formerly containing & 
tin and 814% each of copper and antir 
today contains but 1% tin. The rem: 
of the babbitt now being used by G: 
Electric consists of 15% antimony 
arsenic, 0.5% copper and 82.5% lead 
lead-base babbitt is now generally used 
all babbitted bearings except those on | 
turbine generator sets, on guide and tl 
bearings for vertical water-wheel 
tors and for war implements on whicl 
tin babbitts have been specified. 

» « 


Victory Scrap Drive 
Continued Indefinitely 


The “Victory Scrap Bank” Drive, s 
uled to terminate on Nov. 15, has been 
tinued indefinitely, announcement was n 
last month by H. M. Faust, director of 
Salvage Div. of the War Production Boar 
“Mills are now consuming more purcha 
scrap than they are receiving,” said 
Faust. “Stockpiles are shrinking . 
winter months lie just ahead and our 
ventory position is not improving.” 

In addition to the increasing amount 
iron and steel scrap needed to maint 
production requirements, the recent 
strike caused an increase in the amount 
scrap used in steel furnaces 


Magnesium Processing Film 
Produced by Dow Chemical Co. 


A technical film showing process 
methods for magnesium alloys has be 
recently prepared and released by The D 
Chemical Co., Midland, Mich. This 
deals with the welding, machining, formi 
riveting and surface treating of magnesiu 
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Quiche Webding, _. With This 


Automatic Welding Machine Fixture 


Reloading 
is done During 
Welding 
Operation 





HIS Acme dual fixture arrangement 
permits practically constant use of an 
automatic welding head, because one of 
the fixtures can be reloaded while the 
other is engaged in the welding operation. 

























The holding machine can be set to re- 
volve at any angle from vertical to hori- 
zontal. (Illustration shows a wheel being 
welded at 45° angle.) Positioner arm 
swings from one fixture to the other, 
locking in proper position. Speed of 
rotating the work is adjustable, as desired. 


Ac ME Manufacturing Lo. 


1642 HOWARD ST.¢ DETROIT, MICH. 








WRITE 


for information. Whatever your positioning 
problem on automatic welding, let us help 
you solve if. Write for complete information. 














| 
ERIE G-W PORTABLE 
FLAME CUTTING MACHINE 


@ The “Gasweld” G-W Flame Cutting 
Machine is a portable, motor driven torch 
for cutting billets and straight lines, sirips, 
circles, arcs or simple irregular outlines in 
steel plates. Either straight or beveled edge 
cuts are easily made. 

Cuts can be made clean and accurate, elim- 
inating in many cases, the need for further 
machining. Light, compact—weighing only 
45 pounds—the machine is easily moved 
from place to place in the shop. Speed range 
—four to sixty inches per minute; travels 
either forward or in reverse direction. 

TheG-W Portable Flame Cutting Machine 
effectively lowers cutting costs and speeds 
production over hand-cutting methods. 


Write for illustrated bulletin and price to 


Buffalo, N. Y. WALL CHEMICALS DIVISION of Rochester, N.Y 


Ohio 


Cincinnati, O. Fe ; : Toledo 
Detroit. Mich "Siguid Carbonic Corporation jieserees 


Louisville, Ky. ila Tike Metlite lal: 


Milwaukee, Wis. 3110 S. Kedzie Ave., Chicago, Ill. Windsor, Ontario 


‘ 
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Westinghouse Plans Quick 
Conversion to Peacetime 


Westinghouse Electric and Mfg. Co. has 
complete plans in readiness for reconver- 
sion to civilian production as soon as war 
production demands slacken, it was dis- 
closed at the company’s annual conclave of 
and managers. Reports from the 
men who manage Westinghouse’s 25 princi- 
pal manufacturing and district 
operations included these significant fore- 
casts : 


officers 


divisions 


1. The period of readjustment to peace- 
time conditions should be no more difficult 
than the adjustment to wartime conditions. 

2. The pent-up demands for the goods of 
peace will be unprecedented, owing to the 


=m’. 
6.2. .aeegi 


; ’ . sa a, al 
or Push But 


tioners. 








The extra strength built into C-F Positioners enables them 
to withstand the extreme side thrusts and torsional strains 
met in positioning cumbersome or unbalanced loads— | 
Coupled with the C-F pedestal mounting and adjustable | 
height features, this extra strength increases the range of 
work handled, makes each C-F Positioner the most versatile | 
tool in its capacity. You can do more work with C-F Posi- 


Write for Bulletin WP-22 
CULLEN-FRIESTEDT CO., 1309 S. Kilbourn Ave., Chicago 23. U. S A. 





fact that these goods in both homes and fac- 
tories are wearing out. 

3. Unprecedented means of purchasing 
cash, bonds and credit—will exist after the 
war. 


» « 


Hagerty Equipment Named 
Allis-Chalmers Distributor 


The Paul J. Hagerty Equipment Co., 
Peoria, Ill., has been made a distributor for 
Allis-Chalmers and will handle Ampac 
welders, “Weld-O-Tron” and other Allis- 
Chalmers welding equipment throughout the 
Central Illinois territory. Members of the 
Hagerty organization are: Paul J, Hagerty, 
president; Pat Vaugn, Bill McClintick, Ed 
Woltzen, Herb Hale and Jim Kock. 
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Production of 7 Alloy Steels 
Limited to Electric Furnace : 


In order to release open heart! 
for carbon steel production, the \ 
duction Board notified prod 
its Direction 2 to Supplementar 
M-2l-a that hereafter seven specif 
of alloy steel are to be produced 
electric furnaces, except wher: 
cumstances permit exception. The 
of steel are described as follows 

1. All airborne aircraft steel 

craft quality is specified. 

2. All airborne aircraft tubing 

3. All armor piercing shot body 

steel, 20 mm and larger. 


steel 


unu 





4. All steel for integral parts 
arm rifles and machine gun: 
and including 60 caliber, ex 


mounts and tripods. 

5. All steel for integral parts 
cannons, rifles and howitzers, 2( 
and larger, excluding mounts a 
riages. 

6. All bearing steel, including 
ing grades. 

7. All gear steel excluding gear 
from plate. 


OPA Sets Ceiling 
on Alloying Agents 


A specific OPA regulation—Maxir 
Price Regulation No. 489 (Tungsten, 
lybdenum, Vanadium, Cobalt and Cert 
Other Alloys and Metals) 
lars-and-cents ceilings for a group of 
portant alloying metals used in the p1 - 
tion of steel. This regulation, whic! 
came effective on Nov. 8, supplant 
General Maximum Price Regulation, w 
which ceilings were the highest prices t 
individual sellers had charged during Mar 
1942. However, with minor exceptior 
ceiling prices provided by the new res 
tion are the same. 

Ceilings for some of the more impor 
of the alloys are: 

Tungsten: Ferrotungsten, $1.90 pe 
of contained tungsten in quantities of 10,0 
lb and more. 

Molybdenum: Ferromolybdenum, 95: 
lb of contained molybdenum; mo! 
oxide and calcium molybdate, 80c per I! 
contained molybdenum. 

Vanadium: Ferrovanadium, open heat 


provide 


$2.70, crucible, $2.80, primos, $2.90, pet 
of contained vanadium. 
Cobalt: Cobalt metal for metallurs 


use, $1.50 per Ib in kegs of 5(9 to 550 |! 


» 





Whiting Employees 
Receive White Star 


Employees of the Whiting Corp., Harv 
Ill, who won the Army-Navy “E” fla 
last March for meritorious service on t 
production front, received tidings on Arm 
tice Day of a second honor. This was 
renewal of the Army-Navy Product 
Award, adding a white star to their 
flag. “You have continued to maintain t 
high standard that you set for yoursel 
and which won you distinction more 
six months ago,” wrote Under Secreta 
of War Patterson in a letter addres 
“To the Whiting Men and Women.” 
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A Husky Helper... 
Always ‘On Its Feet" 


@ The Moslo “Shiftweight” wire reel eliminates the need 
for an extra man in handling coils of wire. It is counter- 
balanced with an automatically shifting weight that holds 


Above —“Shiftweight” Loading Position it steady in either loading or feeding position. Easy to 
Below —“Shittweight” Feeding Position load without lifting ... Swings easily to feeding position 


. Feeds smoothly and kink-free. A back saver, time 
saver and money saver. 


Write for booklet describing this and other types of 
wire reels. Upright or horizontal drum reels ... Upright 
cone reels, all built to give service, speed production. 


Moslo Makes Everything for the Welding Electrode Processing Plant 


M OSLO MACHINERY COMPANY 


2441 PROSPECT AVENUE 


CLEVELAND, OHIO 











SIMPLE EVALUATION! 


@ Purer, hotter acetylene gas at savings up to 75%. @ All the gas 
you want when you want it. No delivery delays from bottlers. © No 
large-job interruptions, thanks to Sight Feed’s visible carbide supply. 


As basic as a-b-c is this testimony of enthusiastic Sight Feed users 
in every part of America. Pertinent facts, simple evaluation, 
respectfully submitted for YOUR consideration. 
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ABOUT PEOPLE 





Sergeant Frank C. Cali, who used to 
assemble gas regulators before the war 
in the Chicago plant of The Bastian- 
Blessing Co., has received the Silver 
Star for “his courage and devotion to 
duty during an extremely difficult and 
hazardous operation, which upheld the 
highest tradition of military service.” 
The citation further stated: “When his 
company crossed a river ford in Tunisia 












HERES HOW TO KEEP 


wuMpt* 
Ny 


UmMptrt 


OUT OF YOUR PLANT | 





under direct machine gun, mortar and 
anti-tank fire, Frank Cali, Technician 
Fourth Grade, remained behind to assist 
his comrades in the recovery of mired 
vehicles. He was instrumental in evacu- 
ating two seriously wounded men and 
in recovering several vehicles.” 
Sergeant Cali’s tank battalion has since 
participated in the invasion of Sicily. 


M 


John B. Ross, formerly with The 
Linde Air Products Co., has joined 
Handy & Harman as brazing engineer 
for the West Coast engineering office. 
He will make his headquarters at Los 
Angeles and serve industries and ship- 
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fabrication 
of vital 


repairs 
production 


replacement parts. 
The superb features 


them ideal 

department. 

LOW INITIAL COST @ LOW COST OPERATION 

NEGLIGIBLE UPKEEP e@ FAST, FLAWLESS 

WELDS @ NO “MAGNETIC BLOW” 
PLETE EQUIPMENT 

Send for free, 24-page, illustrated booklet. 


BUY THE BEST . . . BUY MARQUETTE 
MARQUETTE MFG. CO., INC. 
Minneapolis 14, Minnesota 


_ ene: am ecangeenentenn ea 
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This modern method of metal 
breakdowns 
equipment 
“on the spot'’ without disman- 
tling or waiting for hard-to-get 


of versatile MAR- 
QUETTE Welders which give them such speed 
and economy on the production line make 
machines for the maintenance 


“All the King’s Horses 
and all the King's 
Men” might have saved 
their reputations if they 
had known about elec- 


tric welding. 
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yards throughout California, VW 
and Oregon. 


Ralph M. Johnson has been 
general sales manager of grindi 
and abrasive grain for the N 
Worcester, Mass. He had bee: 
sales manager for Norton since 


William R. Moore, formerly sa 
ager of the Abrasive Div. of th: 
Co., has been made a vice-pres 
this company and given new 
sponsibilities. 


Five new trustees recently « 
the board of the 
Technology are: David T. Siegel 5 
dent, Ohmite Mfg. Co.; Whipple Jacobs 
president, the Belden Mfg. Co.; Claude 
A. Knuepfer, president and general 
ager, General Engineering Worl T 
Albert Potter, president, Elgin N 
Watch Co.; Harold B. Smith, pr 
Illinois Tool Works 


Instit 


Illinois 


L. F. McGlincy has been ap 
assistant manager of operations, 
burgh district of American Steel & 
Co., a subsidiary of U.S. Steel 
Loren J. Westhaver, formerly: as 
general superintendent, has been 
general superintendent of the D 
(Pa.) Steel & Wire Works in or 
succeed Mr. McGlincy. 


I 


E. A. Murray has been appoint: 
sistant manager of the manufactu: 
sales department in the Chicago 
office of American Steel & Wire C 
was formerly supervisor of the pri 
division of the Cleveland 
office. 


general 


Joseph B. Terbell has been pro! 
from vice-president to first vice-pres 
of the American Manganese Steel 
of the American Brake Shoe Co. He 
been connected with Amsco for fift 
years, serving as salesman, eastern 
manager and vice-president. 


» 


Dr. Augustus B. Kinzel, of Union ‘ 
bide and Carbon Co., and Thomas H 
Wickenden, manager of development : 
research div., International Nickel ‘ 
Inc., are members of a new Techt 
Advisory Committee created by thi 
York Ordnance District, Army Set 
Forces. Other members of the commit 
are: Gregory Jamieson Comstock, | 
fessor of powder metallurgy, Stev 
Institute of Technology; Dr. Ralph |! 
Evans, Ralph L. Evans Associates, 
Howard A. Poillon, president, Reseat 
Corp. 


Dr. Nathaniel Baum has been appoi' 
ed head of a new organic research | 
oratory established by Turco Produ 
Inc., Los Angeles. 
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DALLETT 
PNEUMATIC WELD-FLUX SCALING HAMMERS 


Especially designed for roughing, peen- 
ing, removing flux and excess metal re- 
sulting from welding operations. 

@ made in several sizes 

@ button or lever type throttle 

@ safety chisel retainer 


@ smooth in operation 





@ light in weight 


write for Bulletin No. 500 





THE DALLETT COMPANY 


MASCHER AT LIPPINCOTT STREET PHILADELPHIA 33, PENNSYLVANIA 





PNEUMATIC AND HAND CHISELS . “DALBO” AIR HOSE COUPLINGS 





“DALLETT” PNEUMATIC SAFETY RETAINER SHANK CHISELS 





. sal “DALWELD” DETACHABLE WELDING CABLE CONNECTORS . . 


> hian’s quality Cosi 
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pe’ | aaae ASSURES ABSOLUTE UNIFORMITY 
Cent Ce OF TITAN WELDING ALLOYS 





(Trade Mark Registered) Quality Control in manufacture of TITAN Welding Alloys begins with 
the selection of the finest available raw materials. 
Doubly- 
Deoxidized Only the purest raw materials are used: Electrolytic copper 99.96 plus 
Welding Alloys: in purity, and electrolytic zinc 99.99 plus. This assures the elimination 
of elements which if introduced would prove detrimental to quality 
PENN and uniformity. | 
BRONZE 
Maintenance of unvarying uniformity of mixtures and of casting tem- 
TITAN peratures, under strict laboratory control, further assures absolute 
BRONZE uniformity of TITAN Alloys. 
TITAN Descriptive literature sent upon request 
MANGANESE 


BRONZE TITAN METAL MANUFACTURING CO., BELLEFONTE, PA. 


WELDING RODS 
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Everett S. Lee, engineer, General En- 
gineering Laboratory of the General 
Electric Co., has been elected chairman 
of the Engineers’ Council for Profes- 
sional Development. James W. Parker, 
vice-president and chief engineer of the 
Detroit Edison Co., was elected vice- 
chairman, 


” « 


Eight directors of the American Insti- 
tute of Steel Construction have been 
elected to serve for three-year terms. 
These are: Clyde G. Conley (president 
of AISC), Mount Vernon Bridge Co., 
Mt. Vernon, O.; Art J. Dyer, Nash- 
ville Bridge Co., Nashville, Tenn.; Hen- 
ry Bohnsack, International Steel Co., 


bd 


Evansville, Ind.; Edward K. Klingel- 
hofer, Pittsburgh Bridge & Iron Works, 
Pittsburgh; Clyde MacCornack, Phoe- 
nix Bridge Co., Phoenixville, Pa.; R. C. 
Mahon, R. C. Mahon Co., Detroit; P. F. 
Gillespie, Judson-Pacific Co., San Fran- 
cisco; W. W. Wood, Mississippi Valley 
Structural Steel Co., Decatur, Ill. 


>» € 


Edward J. Burnell, formerly vice- 
president and general manager in charge 
of the Pershing Road plant of the Link- 
Belt Co., has been transferred to the 
company’s executive offices as_ vice- 
president in charge of sales. Harold L. 
Hoefman, manager of the company’s 
Atlanta plant, succeeds Mr. Burnell as 





‘sEven BULLDOZERS Need Repairing 





wow TO MAKE YOUR | 
GOVERNORS LAST! 


ing for wor 


Like others monufactur adhe 


Pierce production is 
por a industry. For this _ 
son new governors can be 4 = 
only on a priority basis. But Pier ° 
calls attention to these easy a, 
ures which will make your ae 
Pierce Governors last and give 
best service. 

@ CLEAN GOVERNORS 
month with kerosene, 
or prepored cleaner. 


@ INSPECT AND CHECK — 
ERNORS each week when in 
continuous operation. 

e@ CHECK Ol LEVEL every day 
in manually lubricated gover- 
nors. Use the some grade oll as 
recommended for the engine. 

i lleys or gears 
INE UP driving PY 
rs pve dont when reassembling 
governor after cleaning. 
Should your governor need — 
or reconditioning send it to the fac 
tory with the necessary preference 
rating certificate. 





once @ 
gasoline, 














@ LeTourneau, who builds these irresistible 
monsters, knows they sometimes meet an im- 
movable object. To permit repairs to be made 
right on the job—and to be sure they’re made 
right—LeTourneau also builds the Tournacar 
Welders and equips them with Pierce Flyball 
Governors. 


Pierce Flyball Governors bring to these 
portable units the sensitive, automatic speed 
regulation required for fast, sure welding. 
They hold the arc constant, and give split- 
second recovery of current characteristics . . . 
within three-tenths of a second after striking 
the arc! 


To be sure of the weld . . . be sure the gov- 
ernor is Pierce . . . Pierce Flyball Governors— 
built by the world’s largest governor manu- 
facturer—will give you the maximum of serv- 
ice life and satisfaction. 


THE PIERCE GOVERNOR COMPANY, INC. 
1607 OHIO AVENUE - 


ANDERSON, INDIANA 


NOW... and after the war... specify Pierce Flyball 
Governors on all of your welding equipment! 
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general manager of the Pers! 
plant. Richard B. Holmes succ: MM, 
Hoefman at Atlanta, and David 
vidson has been named district 
at Indianapolis to succeed Mr 


James B. Rosser, formerly sal 
for the Pullman-Standard Car M 
has been promoted to administrat 
sistant, reporting directly to tl 
dent. 


Herman Greenwood, for the ; 
years vice-president of the United 
Steel Export Co., has been elected 
president of Carrier Corp., 
N. Y., in charge of its internation 
sion. 


Syt 


J. M. Darbaker has been ap; 
assistant manager of Chicago 
operations of the Carnegie-Illinoi 
Corp., succeeding R. G. Glass, w! 
cently became vice-president and gx 
manager of the Geneva Steel Co., P 
Utah. Charles A. Ferguson, f 
assistant general superintendent 
Gary Sheet and Tin Mill, 


succeed 


Darbaker there as general superi 
ent. 

E. G. Plowman has been app 
vice-president in charge of traffi 


United States Steel’ Corp. of Delav 
a newly created position. He | 
traffic manager of the Colorado Fue 
Iron Co. since 1937 


Effective with the transfer of the 
ordnance plant at Center Line, 
from its previous management to VW 
inghouse, James R. Weaver has 
made manager. Mr. Weaver was f 
erly manager of the Louisville ord: 
plant, which is also operated by V 
inghouse. He is succeeded at Louis 
by C. E. Shiplet, formerly superinten: 
of this plant. 


Af 


Charles H. Weaver has been appoi 
manager of the newly formed Mar 
Dept. of Westinghouse Electric & M 
Co. He was formerly manager 
Marine Section of the 
dustrial Dept. 


company s 


Peter L. Lenz, formerly manag 
the Homewood Mfg. and Repair P 
Pittsburgh, has been made manager 
the Middle Atlantic District Mfg. 
Repair Dept. of the Westinghouse E! 
tric and Mfg. Co. 


Died. . . 


Thomas A. Galvin, assistant dist 
manager of the Chicago District of 
National Cylinder Gas Co., died Thu 
day, Oct. 28. He had entered the Cc 
pressed gas industry in the 1920’s w 
the Burdett Oxygen & Hydrogen ( 
of Chicago, remaining with the suc« 
sor company until his death. 
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Many Precious Man Hours 





“ e Recently a bronze flanged tube was required 
VANZ, | ina hurry. The use 6f Ampco-Trode 10 again 


solved the problem in a few short hours. A 


e | 
with Stanley steel tube was welded to a bronze flange with 
: S Ampco-Trode 10. 
“ | No. 566 Portable Grinder 


Rugged, powerful and easy to use, the Stanley 566 | This coated aluminum bronze weldrod is tops 
lle Grinder will hurry up those war-needed jobs. Indispen- 
sable for grinding joints in tanks, boilers and large cast- 
ings, for removing rust and scale, and snagging castings. iron, brass, bronze, copper or nickel alloys. 
Especially handy for grinding work too large to be taken 





in its field, enabling you to weld steel, cast 


ne to a bench grinder. 
g Grit-proof ball bearings, 6” wheel, safety guard, auto- 
matic release safety switch with locking device, eye-bolt 





Solve your fabrication problem—use Ampco- 
Trode 10 and get these physical properties 





for spring suspension where desirable. Write for com- in your weld: 

plete details. Stanley Electric Tool Division, The Stanley | TENSILE STRENGTH—60,000 to 70,000 per 
Works, New Britain, Connecticut. square inch. 
. DUCTILITY—25-30% elongation in 2” 






(.505 dia.). 








SAFETY 
SWITCH 





= 
L STAN LEY ] | Consult your Electrode Supplier 


or write 














TRADE MARK 


AMPCO METAL, INC. 


STANLEY ELECTRIC TOOLS ae 
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Helpful Literature” 


Just Published 





The following reviews are of recent publications of interest to 
those in the welding industry. Unless otherwise stated, they may 
be obtained without cost by writing to the manufacturers listed. 


Stock List 


A new 248-page, 5% by 9 in. “Stock 
List and Reference Book” has just been 
issued by the United States Steel Supply 
Co. (formerly Scully Steel Products 
Co.), 1319 Wabansia Ave., Chicago 90, 
Ill. This book is No. 1 under the com- 
pany’s new name, and in it are listed 
the stocks of steel, steel products, tools, 
equipment and machinery handled. Side 


index tabs permit the quick selection of 
any class of material desired, and there 
is also a two-page general index. Sev- 
eral pages of welding electrodes and 
welding accessories are included. 


> <¢ 
Help for Engineers 


Engineers who have trouble with the 
idiosyncrasies of spelling, punctuation, 





BRIDGEPORT 


‘Equal to any J 
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Here’s What ma 


BRONZE WELp 


ob 





kes 


ING RODS 


oe W 
Orthy of your Skiij’’ 


Low melting point—easy flow— 
good tinning action—smooth, easy 
machinability—these are some of 
the features of Bridgeport Bronze 
Welding Rods. Put it down to the 
uniformity of these rods...to re- 
liable, workable qualities...to the 
metallurgical research and devel- 
opment of 78 years experience. It 
all adds up to strong, dense, tough 
welds that meet the maintenance 
and repair requirements for large 
or small parts. For salvaging broken 
machinery, the country owes much 
to the welder for speeding the war 
effort. To get the best in welding 
rods—specify ‘‘Bridgeport.” 


BRIDGEPORT 


rg BRASS 


BRIDGEPORT BRASS COMPANY + BRIDGEPORT, CONN. 
ESTABLISHED 1865 





THE 





capitalization, abbreviation 
structure, etc. should find “How 
pare an Engineering Report” 
This 72-page, letterhead-size gu ; 
tells the engineer most of what |! 
to know in order to put his fact 

ings and conclusions into c j 
form. The information is arrar 

cording to such chapter head 


“factors to consider in writing 
gineering report,” “qualities of 
gineering report,” “sources of e: 
ing and operating data,” “efficic 


ods for taking notes,” “methods 
lyzing report data,” “preliminar 
ning of the report,” “writing the r | 
“styling the report,” “mechanical | 

of the report.” A copy of this bool 
port No. 399, may be obtained wi 
charge by writing to the Alexander 
Hamilton Institute, Dept. P, 71 W 

St., New York City 10 


Salvage Manual 


The first comprehensive manua 
industrial salvage ever prepared 
been completed by the Technical 


ice Section, Industrial Salvage Br 

Salvage Div., War Production RB 

The 250-page, 6 by 9 in. “Salvage M 
ual for Industry” contains 26 

of systematically organized 


and 








fied information on industrial 

practice. There are two chapter 

organizing and planning the salvag 

partment, three on the administr 

factors, twelve on methods of fii - 
identifying, segregating, collectin 
claiming, storing and_ selling 

scrap, as well as much other usef 

formation. The volume was pre; 


and edited by an editorial board of 
engineers, who were assisted with ¢ 
direct contributions or advice by a « 
of some 40 engineering and salvage 
perts. It may be obtained at a price 
50c from the Supt. of Documents, | 
ernment Printing Office, Washing 
D.C. B 
» < 


Underwater Cutting Booklet 


An eight-page, letterhead-size bullet 
has been issued to describe the Vict 
Model 3900 underwater cutting to! 
(see page 85, THe WetpInc ENGIN! 
November, 1943). Instructions aré 
cluded for lighting and operating 
torch below the surface, and some eg 
eral information concerning underwat 
cutting is given. The final page is « 
voted to a detailed list of replacem: 
parts for this model of cutting tor 
Victor Equipment Co., 844-54 Fols 
St., San Francisco. 


Positioner Leaflet 


Lyon-Raymond’s Circular 134, a ty 
page, letterhead size leaflet, briefly d 
scribes the company’s general line 
material handling equipment. Hydraul 
ally operated welding positioners 
elevating tables are among the produ 
illustrated. Lyon-Raymond Corp., 
Madison St., Greene, N. Y 
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DEPENDABLE 





For 
Welding and Cutting 


Specify 
NATIONAL CARBIDE IN THE RED DRUM 


NATIONAL CARBIDE CORPORATION 


60 E. 42nd St., New York, N. Y. 























LOW PRICED! 
CUTS WELDING COSTS! 


@ 2500 pound capacity at surprisingly low cost. 

@ All-welded rolled steel construction. 

®@ Most versatile positioner in its class. Simple and easy 

to operate. 

Large table area with handy slots. 

Hydraulic power tilting. 

No exposed gearing. 

Manual turning to suit welding speed. Positive table 

locking device. 

Telescopic elevation. 

Portable or column-in-floor mounting. 

Also available with handwheel or power turning. 
Write today for Bulletin P-2 


General Offices: 4513 West National Avenue, Milwaukee 14, Wis. 

















HOW TO PROTECT 
VALUABLE EQUIPMENT 


BE RGSTROM Electrodes deposit a layer MANGALOY 

of extra-tough metal over points of —For welding manganese 
abrasion and impact. Thus they prevent Steels. 

premature wearing out of equipment. This 
saves valuable time and money. 

These electrodes are easy to use. They can 
be applied in any position. Slag-free—chip- 
ping and brushing are eliminated. Several 
types—each designed to match a specific 
need for resistance to abrasion or abrasion 
and impact, also corrosion. 





FLEXALOY 
—A tough, hard overlay— 
unusually ductile. 
RANALLOY TYPE “Cc” 
—Low priced—for ordinary 
wearing conditions. 
RANALLOY TYPE “A” 
Medium priced. Deposits 
tough, hard overlay metal. 
RANALLOY TYPE “’B”’ 
Super hardness for ex- 
treme abrasion resistance. 
SUPRALOY 
Ultra hard rod. For main- 
tenance of an edge or sharp 
corner. 


COROSOLOY 


—Corrosion-resisting rod 







Write us for further information 


UNITED STATES STEEL 
SUPPLY COMPANY 


CHICAGO (90) - BALTIMORE (3) - BOSTON (34) 
CLEVELAND (14) - MILWAUKEE (1) - NEWARK 
(1), N. J. « PITTSBURGH (12) - ST. LOUIS (3) 

TWIN CITY-St. Paul (4) 


PEE! 


=D STATES 
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WRITE FOR 
CATALOG 


We manufacture a complete line 
of resistance spot welders from 
l/, to 300 KVA for all types of 
welding. There is an EISLER 
WELDER for every purpose. 












TRANSFORMERS OF ALL TYPES 


WE INVITE CONTRACT SPOT WELDING 
IN LARGE OR SMALL QUANTITIES. 





CHAS. EFSLER 


EISLER eee FRING co. 


749-SO. 13th §T » 
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X-Ray Booklet 


“Industrial Inspection with X-Ray 
Equipment” is the title of a new 38-page, 
11 by 8% in. booklet published by the 
Westinghouse X-Ray Division. This 
book tells how X-ray pictures are made 
and used, how to select X-ray equip- 
ment, how to plan an X-ray inspection 
department for: (1) light alloys, (2) 
heavier metals, (3) with mobile equip- 
ment, (4) for production lines. A chap- 
ter on “New X-Ray Developments” de- 
scribes two important innovations: an 
ultra-high speed X-ray unit, with which 
it is possible to take radiographs in the 
incredibly brief period of one-millionth 
and the use of miniature 


of a second, 


film, handled in continuous strips, to 
speed the production and keep down the 
cost of radiographs used for industrial 
inspection. Westinghouse Electric & 
Mfg. Co., X-Ray Div., Baltimore, Md. 


“Specification Selector” 


This is a 26-page, 4%4 by 6% in. book- 
let designed to make it easy to select a 
grinding wheel conforming to stipulated 
general specifications. Eight general 
classes of wheels are covered: portable 
wheels, internal wheels, centerless 


wheels, snagging wheels, segmental 


wheels, cut-off wheels, cylindrical wheels 
wheels. 


and tool room There is also a 








SKILSAW 








You'll speed up all surfacing 
with SKILSAW GRINDERS on the 
job! There’s a model for every 
operation from finest finishing to 
coarsest grinding. Light, compact 
SKILSAW HAND GRINDERS get in 
anywhere for quick finishing with 
wheels and rotary files. SKILSAW 
5-IN. PORTABLE GRINDER speeds 
grinding of welding beads, cleans 
metals and files swiftly. SKILSAW 
BENCH GRINDERS surface small 
parts, keep tools and twist drills 
sharper, faster-cutting. | 
SKILSAW GRINDERS are rugged 
and powerful. They’re built to 
take it ontoday’s tough jobsand 
to increase output in spite of the 
manpower shortage. Ask your 
distributor to demonstrate 
SKILSAW GRINDERS now! 


= SKILSAW, INC. 


4763 Winnemac Ave. 
Sales and Service Branches |n All Principal Cities 





Chicago 30, Illinois 


GRINDERS! 




























* MAKE AMERICAS HANDS MORE PRODUCTIVE x 
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wheel marking analysis chart. § 
Grinding Wheel Division, Box 
fin, O. 


ing 


Study on Absenteeism 


“What Management Can R 
To Reduce ABSENTEEISM 
title of a comprehensive 28-pa 


terhead-size study by the George § 
Business Foundation, 111 So. D 
St., Chicago. This 
lem from the points of 
worker and management and cit 
ways of reducing Absenteeism t 
been reported from plants all 
country. 


discusses the 


view 


Steel Products Manual 


“Carbon Steel Structural Sect 
a revised edition (as of August, 
of Section 4 of the Steel Products 
ual, a section originally issued 
1938. The 50-page 6 by 9 i b 
covers general definitions and ma 
turing practices of structural 
chemical limits and ranges, permi 
variations for check analyses, n 
of sampling, permissible variati 


dimensions and workmanship, sta 
methods of loading and the Nat 
Emergency simplified list of struct 





steel sections. Available at 25c, 
paid, from the American Iron and Steel 
Institute, 350 Fifth Ave., New ‘' 
City. 


Eutectic Alloy Booklet 


An eight-page, letterhead-siz 
published by the Eutectic Welding All 


Co., 40 Worth St., New York Cit 
catalogs the various Eutectic w 
rods and indicates their general 
poses. It describes the rods whic] 
available for: (1) cast iron, (2) 
castings, forgings, shapes. tubes 
sheets, (3) nickel and Monel cast 
forgings, shapes, etc., (4) brass, br 
copper, (5) aluminum, (O) magne 
and Dow metal (7) zinc-base die 


ings, (8) building up protective coat 
on parts subject to frictional wea 
building up protective coatings o1 
subject to abrasive wear 





Carbide Tool Bulletin 


Tungsten Carbide Tool Co., 2661 
Road, Detroit 6, is now issuing a regu 
series of bulletins on tungsten 
tipped stock and semistock tools. “St 
Tool Bulletin No. 43-1,” the first in t 
series, is devoted to hardened reamers 
both the straight 
types. 


carbid 


' 


and tapered sn 


Fire Extinguisher Booklet 


A booklet describing a line of porta 
and built-in carbon fire 
guishers and auxiliary equipment has ji 
been issued by the C-O-Two Fire Equi 
ment Co., U. S. Highway No. 1, Newar 


dioxide ext 
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effective for BURNS 





oom eer 
Welding shops and foundries have found by long experience 
that Cofen is a superior product for the first-aid treatment of 


burns. Cofen is also an efficient germicide and an excellent 


antiseptic for the treatment of minor bruises, cuts and wounds. 


LEE-WOOD, INC., So. Norwalk, Conn. 


Ready for 
Delivery Now! 


LIGHTWEIGHT 
PROTECTION 


against 


FLASH BURNS 


Adjustable to fit any head, these new, 
plastic frame goggles are now available 
for immediate delivery with any type lens. 
All lenses are replaceable. Several models 
to choose from: clear frame spectacles 5¢"d for com- 
(BU-7-C) are used only with clear lenses a rhage ad 
for chippers, etc.; black frame spectacles iar, arant 
(BU-7-W) are used with colored lenses in ~—— > 
light, medium, and dark shades. Write for 
further information. 








address all inquiries to: 
DAVIS EMERGENCY EQUIPMENT CO. 
Halleck St. © Newark 4, New Jersey 


Davis EMERGENCY PQUIPMENT CO. INC + CHICAGO + NEWARK + HOUSTON 


Dees S 


DAVIS EMERGENCY tQUIPMENT CO. LTD + SAN FRANCISCO + LOS ANGELES 
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ABUSE sci. 











—° $1. PIERRE- 


CHIPPING 
HAMMERS 





Breaks 
the Scale 
Cleans 


the Surface 
in One Operation 


Here’s a man-sized brush in the 
right position for easy use after 
chipping scale from welded surface. 
Hammer-Chisel made of highest 
quality tool steel. Entire tool is Order Today From 
well-balanced. For economy, for dur- Your Jobber 

ability use ST. PIERRE Hammers. or Direct 


ST. PIERRE Chain Corporation 























WORCESTER DROP FORGINGS MASSACHUSETTS 
FOR: 
1. Handling dies. 
2. Elevating or revolving work to convenient positions for 
welding. 
3. Transferring heavy parts from one level to another level. 
4. Supporting overhanging work. 
5. Bringing werk to convenient heights for the operator. 
6. Other operations where table-revolving and easy foot- 
actuated elevation are advantageous. 
_ LYON— 





Hydraulic Elevating Table 
On scores of different ma- 
terial handling jobs, the 
LYON Hydraulic Elevating 
Table saves time, increases 
safety, eliminates need for 
helpers. Lifts up to a ton to 
any height from 29” to 43”. 


Now available in portable and 


stationary types. New optional 
features, such as indexing de- 








@ Also manv- 
facturers of 


Engineered vice, retaining bars, floor lock, 
Specialized Ma- towing handle, 2-speed pump 
terial Handling may be mounted when required. 
Equipment. Write today for latest descrip- 








tive material. 


LYON-Raymond Corporation 


MATERIAL HANDLING EQUIPMENT 





292 Madison St., Greene, N. ¥. 




















Safety Aids 


To assist in the current campaign 
against industrial eye accidents, the 
American Optical Co., is making avail- 
able a number of free safety promotion 
services. These include: (1) safety 
posters dramatizing the importance of 
wearing goggles on eye-hazardous jobs; 
(2) a miniature newspaper, The Safety 
Clipper, containing material for repro- 
duction in employee magazines or news- 
papers; (3) analyses of plant eye hazards 
and recommendations for eye-protection 
programs; (4) a 16 mm sound training 
film, Right on the Nose (see page 106, 
Tue WetpiInc EncIneer, Oct., 1943) and 
a booklet bearing the same title which 
provides in printed form the information 


contained in the film. Further informa- 
tion regarding any of the above services 
can be obtained by addressing the 
American Optical Co., Southbridge, 
Mass. 


> ¢ 


Pipe Bending Handbook 


An 80-page manual of methods and 
devices for bending pipes and tubes of 
copper and copper alloys has been pre- 
pared by the Copper & Brass Research 
Association, 420 Lexington Ave., New 
York City 17. The text covers such 
subjects as hot and cold bending, mini- 
mum radii, temper, the use of mandrels 
of various types, bending with the aid of 
filler materials (sand, rosin, salt), 





KNU-VISE 


ACTION 


eeoncece S; 





assemblies for 
and riveting. 


. holding together parts and 
hr Operations as drilling, welding, reaming, gluing, 

















Clamp, Gimp, Clamp the boys 
are marching-—into all the im- 
portant war plants of the country 
Sdeing an excellent job in help- 
ng fo speed production—by 


From the tiny pliers leading the parade to the huge ones in the rear, 
every pair is doing real service in war activity. 


The small ones in front (4%” long) hold airplane wings for multiple 
drilling operations. The next two models hold parts during welding, 
and the next two—with their deep throats—serve to hold angle irons 
and channel sections and other odd shapes in other war plants. 


Whatever your clamping problem, Knu-Vise has a clamp that will meet 


your particular need and increase your production. Send for our catalog 
describing the entire line. 


KNU-VISE 





1336 Plum Street, Detroit 16, Michigan 
4328 San Fernando Rd., Glendale, Calif. 








smooth and wrinkle bending 
diameter pipe, etc. There are 11 
and illustrations. 


A-C Welder Folder 


Benefits to war industry of t 
Ampac “400” A-C welder are < 
in the recently published 4-page, 
head-size Bulletin B-6302. In a 
to providing detailed specificatior 
publication has an attractive pi 
section to show the construction of 
major part of this continuously va: 
heavy-duty welder. Electrical per 
ance data at all loads are also g 
Allis-Chalmers Mfg. Co., Milwa 


Pressure Vessels 


A 20-page, letterhead-size pict 
booklet has been published by the J 
Nooter Boiler Works Co., 1400 S 
Second St., St. Louis 4, to discuss 
welded fabrication of pressure ve 
exchangers, coolers, fractionating 
umns, tanks and kindred equipm: 
Pictured are typical products of si 
and silver clad steel, Hastelloy (ni 
base) alloys, silicon bronze, stainless 
stainless clad, aluminum, Monel 
other materials. 


Grinder Folder 


This two-color mailing piece unf 
to 17 by 21% in. in order to pictur 
detail the construction of the new N 
ton Type C universal multipur; 
grinder and show typical jobs for wl 
it may be used. Specifications are g 
regarding capacity, size of grind 
wheels, headstock, footstock, wh 
head, wheel spindle, wheel feed, slid 
table and traverse speeds, motors, et 
Norton Co., Worcester 6, Mass. 


Hack Saw Catalog 


Star Catalog No. 43-S contains t 
nical data on metal-sawing operatio: 


as well as information regarding the Sta 


line of hack saw blades, frames, pow: 
saws and band saws. 
Inc., Middletown, N. Y. 


> ¢€< 


Soft Hammer Folder 


A folder 3% by 8% in. describes t 
Metocraft line of soft alloy hamme 
weighing from 1 to 6 lb. Industri: 
Products Suppliers, 2 Broadway, N« 
York City 4. 


Safety Study 


To assist in formulating a safety pr 
gram for the woman worker, the Met: 
politan Life Insurance Co. has issu 
a report entitled “Safeguarding t 
Woman Employee.” Copies of this stu 
are available to executives who write | 
their business stationery to the Polic 
holders Service Bureau, Metropolita 
Life Insurance Co., 1 Madison Av 
New York 10. 
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Clemson Bros., 

















MAKE SURE! 


Make sure that you receive your 
copies of The Welding Engineer 
without interruption by sending in 
your subscription renewal well in 
advance of its expiration date. 
Mails are slow... 
are moving fast in the field of 
Welding. Every issue of The 
Welding Engineer contains vital 
information of war-importance to 
you these days. Check up now 


and events 


and send your renewal in early. 
And be sure to include your new 
Postal District number when you 
send your renewal to— 


THE WELDING ENGINEER 
506 So. Wabash Avenue 
Chicago 5, Illinois 














HELP 


WIN THE WAR 
BUY WAR BONDS 


WELD 


SCARCE AND STRATEGIC METALS 


SAVE 


MAN POWER AND MATERIAL 


USE 


FUSE-WELL CAST IRON 
RODS AND ELECTRODES 


TO 


INSURE GOOD WELDS 


The Chicago Hardware Foundry Co. 


Dependable Since 1897 
1243 Engineering Building 
NORTH CHICAGO, ILLINOIS 
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ig “MISSING LINK” for — 


ONLY 


$ S a) 50 
Cam plete 



































*AC and DC Arc welders operate at top efficiency when 
equipped with the Missing Link high frequency unit. More 
than a million impulses per second starts arc without the 
electrode touching the work. Avoids excessive currents for 
thin or easily burned materials. Adds no amperage to the 
welder. 

The Missing Link will enable experienced operators to work 
with ease, and permit beginners to do a good welding job 
from the start. 
We urge you. . 
unit today. 

If it's a welding problem we can help you. 


See Your Jobber or Write Direct for Quick Delivery! 


MID-STATES EQUIPMENT CO. 


2431 So. Michigan Ave. Chicago, Hil. 


. get full details on this great welding 
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Remember when you could call up in the morning and 
have a new replacement part delivered in the afternoon? 


Now it’s quicker—cheaper—to hard-surface all wear- 
ing parts with COLMONOY. a ipment that must 
take a lot of punishment—perhaps for 24 hours a day— 
will operate efficiently, with less wear, when the proper 
grade of COLMONOY is used as a hard-facing for all 
parts subject to excessive abrasion and corrosion. It 
will pay you to investigate! 


WRITE TODAY FOR CATALOG 


and special information covering specific applications. 


WALL-COLMONOY CORP. 
720 FISHER BLDG., DETROIT 2, MICH. 
Branch Offices: New York City, Blasdell, N. Y., Chicago, Tulsa, 
Les Angeles, San Francisco, and in Canada 


CoLMONOY 


Hard Surfacing Alloys and Overlay Metals 
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Submerged Melt Welding 


2,331,937 


ucts Co. Filed 
Oct. 19, 1943. 


April 17, 1940. 


In this welding method, molten metal 
is progressively deposited along a seam 
between the opposed edges of two jux- 


Norman G. Schreiner, Phila 
delphia, assigned to The Linde Air Prod- 


Issued 


taposed metallic 





PHOSPHOR BRONZE 


ELECTRODES 


* FOR ALL TYPES OF BRONZE 
ARC WELDING, USED EXTENSIVELY 


Railroads, Refineries, Shipyards, Chemical 





tubes, 


valves, etc. 


surface. 


(% Write or wire for your nearest Distributor.) 


Industries, Utilities, Welderies and Manu- 
facturing Plants, for fabricating or build- 


ing up worn bronze propellers, condenser 


Welding tool steel, 


bronze or copper fittings, supports, etc. to 
steel. Recommended for applying an over- 


lay on steel to provide a non-seizing 


YOU'LL FIND THAT YELLOW SHIELDED EDCO 
CENTER GRIP GIVES YOU MORE WELD PER 
POUND, LESS WASTE PER STICK AND GREATER 


CONTROL 


SOLE MANUFACTURER 


ECCLES & DAVIES MACHINERY CO., INC. 


1910 SANTA FE AVENUE 


Phone 


Distribut« 


98 


bad LOS ANGELES 21, 


Trinity 2131 


in All Principal Cities 


18 


CALIFORNIA 


members to produce a 
welded joint. The side of the seam op- 
posite to that along which the metal is 
deposited is bridged and enclosed 


with 


a non-adhering mass of unbonded granu- 
lar mineral material that is both refrac- 
tory and fusible. This material 


con- 
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tained within an elongated 

ible casing of fabric which i 
combustible at the temperaturs« 
molten metal. The casing ext 
tudinally of the back sid t] 
and is pressed into bridging engag 
with the side of the sear pposite 
along which the molten meta! 
ited. It also extends against t 
members for a substantial dist: 
each side of the seam 


Flash Welder 


2,332,581. Theodor B. Kohler, 
Filed Aug. 7, 1942. Issued O 
aperedin ean"? cules tes 
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A flash welding machine 
carriages which are relativel 
toward one another. Each carriag 


ports a work piece, and the carri 
moved towards each other by me 
means to permit a discharge betwe: 
work pieces before they come into | 
cal contact. The electric circuit 

a condenser to store energy for tl 
charge. A mechanical shock 

to one work piece while the dis« 
taking place, and the two work | 
are then moved into physical conta 
mechanical means. 


32 
28 
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, 70 
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Training Device 


2,333,192. Carl E. Moberg, VW 
Filed Oct. 29, 1942. Issu 


A device for training we 
consuming actual electrodes. Simul 
the electrode is a non-fusibk 
mounted on a support; this 1 
automatically away from th 
a rate of speed approximating the 
of melt of a welding electrod: 


Welding Glove 


2,333,594. George L. Smither, Jr., 
kinsburg, Pa., assigned to 
Electric & Mfg. Co., East Pittsbur; 
Filed May 6, 1941. v. 2 

A leather weldor’s 
wearing surface 
of cuts. These form many relati 
small projecting areas. During use, « 
of these projections iS surrounds 
four sides by air and is thus subject 
the effects of use only at 
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Send for new catalog 


Distributors wanted 


METRO’S Welding 





oe 
METRO'S new Lift Front Helmets in two 


and ; , 
Grinding Goggles styles, one piece and riveted types. 
METRO MANUFACTURING CO. __ Telephones: 


REpublic 9-6660 and 9-6661 











93-04 150th Street, JAMAICA 2, N.Y. 











- AANAAALALALUUEEECRRERLRRRARAREEES - 
The PRACTICAL Lighter =*32= 
For Welding and Cutting Torches tj" 
SHOOTS STRAIGHT TO THE SPOT! SAFE! SURE! STRONG! 





; Ask Your Jobber or Write Us 
3 SHOOT-A-LITE CORPORATION 115 fast 28th Street NEW YORK 16, N. Y. 


LWLABSRRRRASRSEAARES SEARS G AARRARARSASSSERE SE BRRRARRAT 











W-AL-CO — ee W-AL-CO 
mea 3 SUPER-PLATE FILTER LENSES { 
niet alae inhale < - —_ Helmets and Handshields, 
for Arc or Gas Welding. —_— and 
Spatter-resisting or plain. GOGGLE LENSES (50 mm) 


Send f descriptive circulars. 
att iy: Manufacturers of W-AL-CO Rods 





















WELDING ALLOYS MFG. CO., 744 Broad St., NEWARK 2, N. J. jor Welding of ALUMINUM 




















"| BSR X-RAY PROTECTION 


THere must Be A REA~) WHY SUPPOSE WHEN IT COSTS NO MORE TO BE CERTAIN AND SAFE? 


SON WHY THEY SAY 


ckay Pnoor”” 08] RESEARCH, ENGINEERING AND EXPERIENCE ARE AVAILABLE TO YOU. 


X-Ray is an important tool in industry and will become more so in the future. eee 0 Nek X-RAY 
PROTECTION is a vital need. 

Our designs of special equipment and applications for a speed up of production in and ‘out of the 
X-Ray Department are important contributions to successful and efficient operation for others. Why 
not for you? 

If you use X-Ray or Radium you Must be interested in adequate protection and handling. 

Whoever you are, or wherever you are, a capable engineer is available to discuss your requirements, 
in @ manner to earn your commendation. Request these services, without obligation, from your nearest 
representative, locally listed, or from headquarters in New York. 

We are serving industry rather than merely selling X-RAY PROTECTION. 














RAY PROOF CORPORATION * 330 East 26th Street * New York 

















Most Economical 


Unrivalled economy is provided by the many 
superior, exclusive design and construction 
features of the Improved ‘‘Round File” lighter. 
A large file area is provided—approximately 
one square inch. The file is of superior 
quality, hardened in our own factory. The 
spark metal is of large diameter and the 
patented cartridge holding the metal locks 
exactly into position, permitting instant re- 
placement. Every part of the lighter is thor- 
oughly tested. 


The Improved “Round File’ Gas Lighter, 
Circulars and prices on request. SAFETY GAS LIGHTER Co. [ i901 ) LYNN, MASSACHUSETTS 



































SEE 
BETTER WITH 


GREATER Sayeg 


*®A trial will convince — 
you get better visibility, 
greater comfort and safety, 
with this Cesco Helmet. 

No. 400 Welders Helmet 
Lightweight, sturdy, seamless 
construction. Curved top and 
bottom completely covers 
head and neck. Removable 
lens held securely by tension 
spring. Adjustable chin rest 
maintains proper position. 
Fits all head sizes. Write 


2303 Warren Boulevard 
CHICAGO EYE SHIELD CO., CHICAGO, ILLINOIS 

















Specially designed Steel-Grip Weld- 
ers’ Gloves give extra protection 
against heat and wear. Keep pro- 
duction “rolling.” Entire back cut 
in one piece from special tanned 
heat-resistant leathers. No seams in 
back. No burned-through or ripped 
seams. Wool heat breaker lining 
inside back for added protection. 
Finger seams welted at points of 
greatest wear. Wide strap thumb 
reinforcement. Try a pair. Only 

1.85. Outlast other gloves. Order 

©. 13475 now from jobber or di- 
rect. 10% discount on 12 pair lots. 
Write for welders’ clothing catalog. 


INDUSTRIAL GLOVES COMPANY 
201 Garfield Boulevard Danville, Illinois 
(In Canada: Safety Supply Co., Toronto) 
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Grinding Wheel 


2,332,241. Robert H. Lombard and 
Lowell H. Milligan, Worcester, Mass., 
assigned to the Norton Co., Worcester. 
Filed Dec. 6, 1941. Issued Oct. 19, 1943. 

An abrasive wheel of oxidizable abra- 
sive grains bonded with a vitrified boro- 
silicate bond. The latter includes from 
40 to 70% silica, from 2 to 20% of oxide 
selected from the group consisting of 
zirconia and titania, not more than 30% 
of alumina, from 2 to 15% of alkaline 
earth oxide, from 5 to 25% of boron 
oxide and from 0.5 to 5% of alkali metal 
oxide, all percentages being by weight 
on the entire vitrified bond. 


>» «< 


Sandblast Nozzle 


2,332,281. Edward Van der Pyl, 
Holden, Mass., assigned to Norton Co., 
Worcester, Mass. Filed Dec. 12, 1940. 
Issued Oct. 19, 1943. 

A nozzle for sandblast apparatus com- 
prising a liner of hard molded material 
having a cylindrical outer surface. The 
latter is unmodified by flanges or re- 
cesses and has a bore which is a surface 
of revolution. Liner is peripherally en- 
compassed by a rubber sleeving having 
two inwardly extending flanges, one at 
each end, for overlying the two an- 
nular end faces of the liner. Outside of 
the rubber sleeve is a metal sleeve having 
a portion coacting with the external 
flange in order to clamp the nozzle to a 
hose. The liner is held against relative 








(Reg. U. S$. Pat. Office. U. S. Patents 1,876,738—1 ,947,167—2,021 945) 
SPECIAL SHAPE 


APPLICATOR BARS 


FOR 


TRACTOR GROUSER RE-TREADS 








HPPLICATOR BARS 


WELD 
DEPOSIT 





— 
=> 
> A. 





SPECIHL SHAPE MANGANAL 






MADE IN FIVE SIZES EASILY 
WELDED TO ANY SHAPE OR SIZE 
GROUSER. PROVIDES A RE-TREAD 
FOR ALL TRACK LAYING TYPES 
OF EQUIPMENT. 














Attach with Manganal Bare or Special Tite Kote welding electrodes. 

Appli poh pe Gre manganese nickel steel, the toughest metal known. Work hardens under 
New parts are difficult to obtain. Saves approximately 80% of the metal of a new part, 
as well as time and money. 


150 Distributors Are Ready to Serve You 
Sole Producers 


STULZ-SICKLES COMPANY 


134-142 Lafayette St., Newark, N. J. 
Try Seaco Hard Surfacing Over Manganese Weld Deposits 
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axial movement by the inwardly « 
ing rubber flanges. 


» « 


Abrasive Wheel 


2,334,049. Edward Van der Py], 
den, Mass., assigned to the Norton | 
Worcester, Mass. Filed Dec. 1. 
Issued Nov. 9, 1943. 

A cup-shaped abrasive wheel com; 
ing a metal ring base part and a me 
bonded abrasive part, these two | 
being integrally united into a joint 
unit. The abrasive part has a true ar 
lar abrasive surface into which fits 
annular dove tail formed on the base p 
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Spot Welding Apparatus 


2,329,851. Henry Thomas Platz, D: 
troit, assigned to Briggs Mfg. Co 
Detroit. Filed March 30, 1942. Issu 
Sept. 21, 1943. 

A spot welder having a head provid 
with, a cylinder and piston. The pist 
is normally held in a retracted positi 
adjacent one end of the cylinder but 
movable by fluid under pressure towa: 
the opposite end. The electrode cor 
nected to the piston is thus brought int 
engagement with the work to be welde: 
There is also a second piston which 
concentric with the axis of the first p 
ton and operates (in the retracted pos 
tion of the first piston) in a direction t 
displace the head (together with the firs 
piston and electrode) in a direction t 
increase the clearance between the wor 
and electrode. 








“™ PIPE 


om LAYOUTS 


,, THE WOLFE 
ANGLE METER 
out directly oF 
eS ome diameter ~~~ 
of any number pieces a" “f 
Diameter and gives Starting Line —< 
¢ kee Root-jacks. Angle Iron layouts etc 



























Awe Meren is 12" x 12" overall; sturdy; Fiat model for shop 
Foupime model for field Sreciry which 
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Gas-Shielded Arc Welding 
2 329,904. 


Calif. Filed Sept. 26, 1941. Issued Sept. 
21, 1943. 














[his device comprises a body having | 
a handle and a head carrying a welding | 
electrode. Gas is supplied to the arc zone | 
through a discharge means at the head | 
and a gas-conducting means leading to | 


the discharge means. 
> 


Tube Welding Method 


2,331,689. James C. Hodge, Akron, O., 
assigned to The Babcock & Wilcox Co., 
Newark. Filed April 29, 1941. Issued 
Oct. 12, 1943. 


In this process, the end portions of | 
tubes are arranged: in contiguous rela- | 


tion to form a circumferential welding 


seam in which weld metal is deposited | 
to form a welded joint. The steps covered | 


are the forming of the tube ends to pro- 
vide an annular groove and the filling of 





John H. Howard, Whittier, | 


the groove with a material comprising 
metallic particles bonded together in a 
compact friable mass to inhibit the flow 
of weld metal from the seam. The filling 
material extends from the bottom of the 
groove for a distance sufficient in rela- 





tion to the heat used in the welding 
operation to insure only partial penetra- 
tion of molten welding metal from the 
seam. 


> ¢€ 


Soldering Composition 


2,333,989. George G. Diem, Lock Ha- 
ven, Pa. Filed May 14, 1942. Issued 
Nov. 9, 1943. 

A solder composed of tin by about 
60.6% by weight, zinc by about 34.8%, 
wax by about 1.5% and stearic acid by 
about 1.5%. 





LARKIN arc welders 


3/32” Mild Steel All Purpose 
Straight Polarity Welding Elec- 


trodes available for immediate 


delivery. 


LARKIN ARC AND 
SPOT WELDERS 


FOR YOUR EVERY NEED 


Medel #400C (40-400 amperes) 
Most populars size these days 


MANUFACTURED BY 


LARKIN LECTRO PRODUCTS CO. 


220 Taaffe Place, Brooklyn, N. Y. © Sales offices throughout the country 














EUTECTIC'LOW 


TEMPERATURE WELDING 


THE NEW PROCESS — IDEAL FOR REPAIRS & RECLAMATION ON CAST IRON 


NO. 14 -- GAS WELDING 


Machinable + Color Matching + 


NO. 248 -- AC-DC METALLIC ARC 


No Stresses «+ No Distortion 


AVAILABLE ON PRIORITY A-9 


Write for Weldine 


EUTECTIC WELDING ALLOYS COMPANY e 


40 WORTH STREET « 


Data Book K2 #Reg. U.S. Pat. Off. 


NEW YORK 





STANDARD 


Welding Wire Specialists Since 1921 





1.05 Carbon. 


Have you tried STANDARD CASTIRONCOTE—one of the most popular 
and widely used shielded arc electrodes for the welding of CAST IRON? 
Other electrodes and oxy-acetylene rods in ranges from .06 Max. to 


Manufactured by 


STANDARD STEEL & WIRE COMPANY 


Bolivar 


Pennsylvania 








Spot 
Seam 
Butt 
Flash 
Projection 








ELECTROLOY ALLOYS for RESISTANCE WELDING ELECTRODES and DIES 


ELECTROLOY ALLOYS were developed specifically for the resistance welding industry. ELECTROLOY 
ALLOYS cover the full range of physical properties necessary to the manufacturers and users of resistance 
welding equipment. 


Consult our engineers on your resistance welding electrode and die problems. 
Please submit drawings or samples. 


Catalog and prices available on request. 





THE ELECTROLOY COMPANY, Imc. 1600 Seaview Avenue, BRIDGEPORT, Connecticut 
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PST 7 (i wadsedads 


For Welding Silicon 
Bronzes? Silver Soldering 
or Gas Welding Stainless? 


@ Get the answers to these and hundreds of similar 
questions from the Krembs Fluxine Chart... new, 
revised edition just published. Explains how to 
select the proper flux for every metal-joining job. 
Easy to use. Handy for reference. Prepared by 
consulting, welding and brazing engineers; orig- 
inators of 89 different non-bubbling, quick flowing 
Fluxine Fluxes. Chart free when requested on a 
company letterhead. 


KREMBS AND COMPANY 


671 West Ohio Street Chicago 10, Illinois 


Chemists and Metallurgists since 1875. 
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PROJECTION WELDING 
SAVES CLEVELAND FIRM 
75% WELDING TIME 


Instead of welding 4 individual spots on this 
welded job the older way, Harris Products Co., 
Cleveland manvfacturers of vibration insulators, 
installed a special projection welding die, making 
it possible to speed production by 4 times the 
former rate. Perhaps you, too, can profit by 
adapting projection welding techniques to your 
work and by using the improved Model J Spot and 
Projection Welders. Designed for general work, 
these models contain several new features not 
found in resistance 
welders selling for far 
greater prices. Write 
today, telling us your 
problem. We will of- 
fer our best possible 
help at no obligation. 


leientineed 





UNIVERSAL WELDERS 








102 





MULTIPLE 


SPOT WELDING 

sketched above on a Muffler Shock Insulator As- 
sembly, made possible a welding rate 4 times 
greater than could have been reached by individual 
welds. A special die designed to weld points 1, 2, 
3, and 4 (above) at one contact made this possible. 
The older way would have been to weld point 1, 
turn the piece, weld point 2, turn the piece again, 


etc. 
PROJECTION WELDING 
ON UNIVERSAL WELDERS 

is a more efficient way to meet schedules. You get 
more uniform welds from these rugged, simply con- 
structed welders. Use current economically. “Green 
help"’ produces uniformly good welds with the 
Model J Spot Welder. 


Send Coupon Today 


Universal Power Corp.—4899 Euclid Ave. 
Cleveland, Ohio 
Gentlemen: 


Please send new catalog, giving full de- 
tails and prices on Universal Spot Welders 
and your full line of equipment and ac- 
cessories. 
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Gun Welding Apparatus 


2,330,465. Algernon Edward 
man, Oxford, England, assig 
Pressed Steel Co., Ltd., Oxford, a 
ish company. Filed (in United 
April 1, 1939. Issued Sept. 28, 194 


























the 


A welding apparatus of 
wherein welding dies are moved 
tively to one another and held in 
tact with the work through the med 
of a pressure fluid. Elements are: a n 
able contact breaker for the welding « 
rent circuit, a timing device to determi 
the time interval between the make a | 
break movements of the contact breal 
a manual control for starting and sto; | 
ping the flow of the pressure fluid t 
causes the dies to move relative to ea | 
other, and an electromagnetic device 
maintaining the manual fluid pressur 
control (as set by the operator at 
commencement of a welding operatio: 
for a period in excess of that durii 
which welding current flows. The latter 
device is unlocked by means dependent 
upon operation of the 





circuit breal 


Spot Welding Timer 


2,330,055. Gilbert C. Holloway, « 
ceased, late of Bloomfield, N. J., 
Janet G. Holloway, executrix, assigi 


, f 
to Westinghouse Electric & Mfg. C 
East Pittsburgh, Pa. Filed Nov. 19, 194 
Issued Sept. 21, 1943. 



































A timing device for a resistance w« 
ing system. The circuit includes a swit 
and inertia timer having a solenoid; t! 
switch is operated to close the circuit | 
cam means operable after the electrod 
become engaged. When circuit is clos« 
the current passing between the ele 
trodes is utilized to energize the solenoid 
Current is thus allowed to flow betwe« 
the electrodes only until the inertia tim« 
solenoid can act to open the circuit. 
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Welling School 


trains quickly, thoroughly 


: Hobart’s school is not a war- time off- 
Glasses for pring. Established long before the war 
to give experienced operators to the 
fast growing business of arc welding. 
and Instructors Are Expert a ea 
wo and they are expert teachers, too. 
MEN They've all had years 
of experience show- 
ing others the correct proced- 
ures of every type of welding. 
Send Your Men to Hobart 
— Many piants send men and women to __..j. 
increase their welding operations. 


HOBAR TRADE SCHOOL | 


Box U-1231, Troy, Ohio 


















SPE-WELD No. 1906 


NICKEL-SILVER BRAZING ALLOY 


For low temperature brazing of all types of steel. 
Binds without melting the base metal; tensile 
strength 110,000 Ibs. per sq. in 


SPECIAL WELDING ALLOY CO., Inc.| 
27-33 Jackson Ave., Long Island City, N. Y. 
We resharpen High-Speed Power Tools 


















EVER-KLEAR CQVER ULmaysS 


THIRTEEN YEARS OF PROVEN SERVICE 
‘ “VISION FOR VICTORY” 





Safeguard your 
sight. Good sight 
is a precious 
possession. Take 
the best possible 
care of your eyes. 
Ever-Klear Cover | 
Lens will aid you 


in doing this. 
They will not pit 
or allow molten sparks to 
fuse on the surface, in- 
suring clear vision at all 
times. 


Employ 
Ever-Klear Lens 


for better welding 
Size 2x4%” for arc-welding shields... .. 
Sizes 46% to 50 M.M., for goggles... 


F. R. FAULK, DISTRIBUTOR 


. .$2.40 per dozen 
..35¢ per pair 
405 PENN AVENUE 
PITTSBURGH, PA, 











Yoult BE WISE 


To Remember and Investigate Independent Acetylene 
and Oxygen Cylinders, as to 1 rc. ces. 
able on suitable priorities—ie 


ments and rating fn tn we will be gied ' to  ebtein best 


INDEPENDENT Engineering Co. 


DEPT. 74 O'FALLON, ILLINOIS 











AUTOMATIC SHAPE CUTTING 
MACHINES 


Popular models — sizes. Gas and 
electric weldin upplies; TIPS for 
various makes o oun es. Safety Equip- 
ment and Clothing. 





Large stocks—prompt? deliveries. 
RALL SUPPLY COMPANY, 110 E. 42nd St., New York, N. Y. 








. METAL BOND 
Welding and 


Brazing Fluxes 
are > Queliy Products 


SEND CARD FOR OUR A-4 CATALOG 


All Metal Bond products are sold on—'‘The user must be 
satisfied or he returns unused portion in original package 
for ‘Money Back’." 


METAL BOND MANUFACTURING CO. 


3201 Kossuth Avenue St. Lovis 7, Missouri 














SHAWINIGAN PRODUCTS 
CORPORATION 
EMPIRE STATE BUILDING 
NEW YORK 1,NY. 


GREYHOUND 


A.C. ARC WELDERS 





CUSTOM-BUILT 


6 Models—Ranging from 100 to 500 Amps. 
Priced from $69.00 to $395.00 


Immediate Deliveries 

Low Operating Cost 

Continuous Operation 

Power Factor Correction 
at Small Extra Cost 


Jobbers inquiries solicited. 


Greyhound Electric Mfg. Co., Inc. 
31 Grand Street, Brooklyn, New York 
Buy War Savings Stamps and Bonds 

















ee Fluxes cost SO LITTLE yet 
om row are SO IMPORTANT 
Antr-Borax 


IN Use only those GOOD Guaranteed 


uxg)“ ANTI-BORAX” 
Senet 








FLUXES 


No. 1 Cast Iron Welding Flux. 

No. 2 Brazing Flux for Brass, Bronze, etc. 

No. 4 “Braz-Cast” Flux for Bronze Welding Cast Iron. 
No. 5 Aluminum Flux for Cast Aluminum. 

No. 8 Aluminum Flux for Sheet Aluminum. 

No. 9 Stainless Steel Welding Flux. 

No. 16 Silver Solder Paste Flux. 


MANUFACTURED ONLY BY 
ANTI-BORAX COMPOUND CO.., Fort Wayne, Ind. 
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“Il wish the boss would 
use 



















GLOVE AND 
GARMENT SPLITS 


It would make our line easier to 
sell. Colonial produces large 
spread whole kips and side splits 
in Pearl and Fawn. Send for 
samples. 
















COLONIAL TANNING CO. 


Glove and Garment Leather Division 


MILWAUKEE, WIS. 





—~ 


wal 
bb boom Manufacturing Co. 


North Aberdeen Street 


? 


Chicago 22, Illinois 
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Electrode Holder 


2,330,931. Roy M. Stafford, 
mont, Tex. Filed June 4, 1942. 
Oct. 5, 1943. 


Beau- 
Issued 





In this electrode holder, a swivelly 


mounted contact member is used to 
make the electrical connection with the 
electrode. The latter is forced with a 
rotative action against the contact mem- 
ber so as to improve the electrical con- 
tact. The contact member has a cylin- 
drical head with a circular flat end face 
to provide a line contact across its diam- 
eter and so hold the electrode against 
tilting movement. 


» « 


Welding Rod and Manufacture 


2,333,811. Leopold Neumann, New 
York City, assigned to Multiprises, Inc., 
New York City. Filed Nov. 14, 1941. 
Issued Nov. 9, 1943. 

This patent covers a welding rod with 
a longitudinally folded metal casing and 
a compressed flux core. The rod is made 
by folding a fluted strip having a number 
of approximately equal arcuate longi- 
tudinal thick portions, with a radius of 
curvature to form a circle when folded 
together, and intervening thin portions. 
When strip is folded along the thin por- 
tions, there is formed a square trough 
into which flux is introduced. Closing 
the strip forms a triangular interior and 
a circular exterior. The flux is com- 
pressed in the closing operation. 


> 


Spot Welding Circuit 
2,329,977. Paul E. Brunberg, De- 


troit, assigned one-half to Nita Carol 


Brunberg and one-half to Robert A. 
Choate, both of Detroit. Filed Oct. 9, 
1941. Issued Sept. 21, 1943. 

A resistance welding circuit compris- 


ing a low frequency primary coil for | 





“Jordensen" 


RDS 


WELDERS 
‘‘Jorgensen”’ 


Extra Quality 
Series 120 Body Clamps. 
A large variety of "'C" 
Clamps and Bar Clamps 
to choose from— 


Send for Catalog No. 16 


ADJUSTABLE CLAMP CO. 


“The Clamp Folks’ 
426 N. Ashland Ave., Chicago 22, U. S. A. 









€ 
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A-C, a secondary coil, a second 
denser and electrodes. The lati 
connected respectively to one end 
secondary coil and to one end 

condenser, which is made up of s 
of metal wound with the seconda: 


Stainless Electrode 


2,329,986. John Anthony Goo: 
Belleville, N. J., assigned to Cry 
Steel Co. of America, New York 
Filed April 6, 1942. Issued Sept. 21, 

A coated welding electrode havi 
austenitic steel core containing 
10% to 25% chromium and about 
15% nickel. The coating contains 
cient molybdenum to produce a wel 
posit containing about 1.25% to | 
this element. 











HARGRAVE 
CLAMPS 


— Y TESTED 
+ DEEP REACH 


° fonceo sre 















; Ask your supply house. 
The Cincinnati Tool Co. 
1944 Waverly Ave. 














Welte for sew eata- 
log showing a clamp 
fer every purpote 


Cincinnati 12, O 





Cut Welder Brush Costs in Half with the 


BADGER 


D.C. Generator 
Welder FILTER 


In your welding units, damage from processing 
and atmospheric dust may cost you THREE or 
MORE extra sets of generator or excitor brushes 
per year! 

You can SAVE this extra brush cost—with the 
BADGER PERMANENT FILTER! Easily attached 
on D.C. Generator Welders, it removes al! the 
damaging dust from air going into your welder 
—more pays for itself in brush savings 
alone. Eliminates ‘‘down time,’' and can be 
used over and over again. 

Write for the complete story of the BADGER'S 
dramatic savings. Tell us the make of welder 
you use. 


RB MANUFACTURING 
& SALES COMPANY 
335-EAST BROWN STREET 
MILWAUKEE 12, WISCONSIN 


NS 
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“GENERAL” 
WELDING FUME 
EXHAUSTERS 


















For effective elimination of 
the Noxious Fumes from 


Arc Welding 
Galvanized Iron Soldering 


Spray Painting, Etc. 


TWO TO TEN INLETS— 












For multiple hose connections 





in shop and field operations. 






SINGLE INLET UNITS— 






For exhaust from booth collec- 






tor ducts; and in the smaller 










High Velocity Exhaustion 
by 
High Speed Centrifugal Fans 
for 
Easily Handled Hoses 








Small, 






SEMI-PORTABLES— 
Movable by crane hook or carry- 
ing bar; or for fixed (duct) serv- 
ice. % to 15 motor horsepower. 
PORTABLE “JUNIORS”"'— 


40 to 100 pounds in weight; one 
or two inlet nozzles. 









Self-closing caps on all nozzles. 
Rugged, all-steel construction. 
Motored for continuous service. 
Controls protected within base. 
Bulletin CB-108 gives specifications 


and dimensions for the 28 types and 
sizes comprising the “General” line. 


GENERAL BLOWER CO. 


403 N. Peoria St., MONroe 0244 
New York CHICAGO 22, ILL. Detroit 
Pittsburgh Philadelphia Cleveland 
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New A-C Welding Circuit, Sept., 52. 
Nickel, Flash Welding of, Nov., 39. 
1942—A Hectic Welding Year, Jan., 27. 
Normalizing on Welder, Sept., 58. 


8) 
Ordnance Flame-Hardening, Nov., 74. 


P 
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Silver Brazing Tongs, Mar., 114. 
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Warfare; For the Air War, Oct., 36; For the 
Ground War, Oct., 38; For the Sea War, Oct., 
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“DESIGN for 
IDEAS GALORE Arc Welding’ 


Ts This “Mow-to-do-t? service 


full advantage of the e ‘ 7 
New Arc Welding ss already saving time and 


Technique in metal money for maniutacturers. 
fabrication... as it 
You too will be surprised at the number of 
time and cost-saving ideas it will bring 
you—ideas that are readily adaptable to 
your use. . 


This Remarkable Service... 
—will show you many ways in which you 
can use steel bars, sheets, angles, chan- 
nels, beams, pipe, tubing, and flame cut 
sections to cut costs and get better results 
in designing a new product or to meet 
changing conditions. 
Good-Bye ‘‘Theory’’ 
Welcome ‘‘Practice’’ 
In these design sheets, for the first time, is 
a service that is really practical and help- 
ful to anyone working with metal. They 
contain no involved discussions, no guess- 
work, just practical ideas you can use. 
Issued Serially In Plate Form 
Each plate available for immediate filing 
and future reference. 
Most subjects covered 
by two, three or more 
suggestions as to how 
results, may be accom- 
plished through weld- 
ing. Join the thousands 
who have acclaimed 
this service as the best 
they've ever received. 
Use the coupon below 
to get your name on the 
list for this service. 


HOBART BROTHERS COMPANY 
Box U-123, Troy, Ohio 


“One of the Worlds largest Builds 
of Arc Welders and Eguipm 
pligccd” vy a! 


ARC WELDERS 


appliestopossibilities 


in your production. 























“My Choice for 





High Strength 
Steels” 


oN 


“My choice for butt or fillet welding high 
strength steels having tensile strengths of 
90,000 to 100,000 pounds is one of the Murex 
rods especially developed for this work. You 
take Type 90, for example. It operates just like 
any fast downhand, mild steel electrode, and 
when you are through, you know the weld is 
clean and sound and has a ductility that’s way 







coating to the core wire to permit bending 
the electrode. It’s a downhand rod for either 
A.C. or D.C., similar in characteristics and 
applications to Type 90. 

“And for building up defects, or repairing 
flaws in really high strength castings, there is 
that new Murex No. 2 Chrome. You can use 
this rod in any position with no trouble at all 


up there around 20%. 

“When it comes to working in awkward 
places, there’s nothing handier than Murex 
Cromansil. You see, this electrode has a spiral 
winding of asbestos yarn which anchors the 


and get welds in air-hardenable steels that run 
up to 124,000 Ibs. per square inch in strength. 

“All in all, when there is a special job to 
be done on one of these new special steels, 
give me a Murex rod every time.” 


e Write to Metal & 
Thermit or your own 
Murex distributor for a 
free copy of the Murex 
Electrode chart. It de- 
scribes applications of 
Murex Electrodes and 
lists their physical 
characteristics. 





METAL « THERMIT CORPORATION 120 BROADWAY, NEW YORK 5 





ry Specialists in welding for nearly 40 years. Manufac- ALBANY - CHICAGO - PITTSBURGH 
turers of Murex Electrodes for arc welding and of 
Thermit for repair and fabrication of heavy parts. SO. SAN FRANCISCO - TORONTO 
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Macklin Grinding Wheels are used to grind welds in all 


types of industries. Macklin high quality wheels will... 
"Protect your Production" 


MACKLIN COMPANY 


Manufacturers of GRINDING WHEELS — JACKSON, MICHIGAN, U. S. A. 


Distributors in all principal cities 
Sales Offices: — Chicago - New York - Detroit - Pittsburgh - Cleveland - Cincinnati -.Milwaukee - Philadelphia 
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(1! Guard~ 








—against the forces 
of GENERAL WEAR 


"HARCOTE” is ready! Ready to protect softer steels 
against the ravages of wear—to help you keep 
machinery on the job—- now— when replacement 
parts are so difficult to obtain. 


P&H “Harcote” is a hard surfacing electrode — both 
hard and tough! It's ideal for refacing parts subject 
to severe wear and abrasion, such as shovel teeth, 
scraper blades, farm implements, sand and rock 
handling equipment, and many other applications 
on carbon steel, low alloy and high manganese sur- 
faces. “Harcote” is just one of the family of P&H 
Alloy Electrodes which answer every welding need. 
P&H representatives will gladly assist you. Or write 
us for literature and procedures. 


Ask also for in- 
formation about 
P&H Arc Weld- 
ing Machines. 





A new star has been added to P&H’s 


award for excellence in war production. 

















the home front 
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A Well-Dressed 








Electrode 





If you’re using resistance welding to speed production, insist 
on correct electrode dressing technique in your plant. With proper 
dressing of electrodes between production runs, you help assure— 


Il. Sounder, Cleaner Welds — because 
the shape and size of any resistance welding 
electrode must be kept uniform to maintain 
proper current density in the weld. Choosing the 
right contour of electrode for a given job . . . and 
then maintaining the welding face by correct 
dressing . . . is as important as the choice of the 
welding current. 


2. Longer Life for Electrodes— because 
incorrect dressing methods often remove too 
much of the electrode surface. Using a coarse file 
to dress spot welding tips, for instance, is waste- 
ful. By machining tips on any small lathe equipped 
with a suitable c ‘ollet or chuck, you can keep the 
amount of e slectrode material ‘gadbovell down to 
about .025’’ per dressing! Or you can use the 
Mallory Tip Dresser, a ‘hand tool that does a 
quick machining job . . . with no nee -d for remov- 
ing tips from their eicliae\enalidl holders. 


To assure longer electrode life, keep electrode 
surfaces clean. Use a fine abrasive cloth and a 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA «© Cable Address — PELMALLO 


WY elatelolgelF 4-10) 
Resistance Welding Electrodes 


MALLOR 
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SPEEDIER PRODUCTION - LESS DOWN 


light, even pressure. It’s better not to use an 
ordinary shop file, especially one that may be 
contaminated with iron filings, since iron par- 
ticles imbedded in a copper-alloy welding elec- 
trode will tend to “burn” and pit the electrode 
—and the work. 


TECHNICAL INFORMATION, FREE! Cor- 
rect dressing technique is just one of the factors 
involved in getting more output and better welds 
from your resistance welding electrodes. Mallory 
metallurgists and welding engineers have taken 
the lead for many years in developing superior 
electrode materials, designs and soullian methods. 
They can help you to select spot welding tips, 
seam welding rolls, and dies for flash or butt or 
projection welding . . . so that you can be sure of 
faster production and sounder welds... Write us 
for specific information . . . If you don’t have a 
copy, ask for the valuable 79-page MALLORY 
RESISTANCE WELDING DATA BOOK. It’s 


yours for the asking! 





TIME + BETTER WELDING .- LOWER COST 























killed 
the 


eat 


Yes, it may kill cats! But a lively sense of 
curiosity may also kill many an old-fash- 
ioned way of doing things. 


The driving urge to know—to find out—is 
constantly discarding old, and discovering 
startlingly new manufacturing processes... 
techniques . . . applications. We have in 
mind, of course, welding and how the 
curiosity of production men finds ever-in- 
creasing uses for it and better electrodes 
with which to do the job. 


Scientific curiosity has always been a vital 
factor in the intensive and continued de- 
velopment of McKay Stainless, Alloy, or 
Mild Steel Welding Electrodes... . their 
perfection the result of constant research 
in one of the nation’s foremost technical 
institutes. 


Likewise, McKay Commercial Chain for 
every industrial, agricultural, and maritime 
application ... and superior McKay Tire 
Chains, too... receive their full share of 
every modern metallurgical improvement 
and discovery. 


Curiosity as to how McKay products may 
improve your manufacturing processes will 
find us eager to cooperate. 


GENERAL SALES OFFICES: YORK, PA. 


PITTSBURGH, PA. 


WELDING ELECTRODES COMMERCIAL CHAINS ... TIRE CHAINS @& 
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You Get 
PROMPT DELIVERY 


ON FILTERWELD & 














... Get in touch with your AO Safety nepreseM@hd 

















Good news for ail] Filterweld users! Present stocks Noviweld in needed ultra-violet and infra-red absorp- 
indicate that there will be no waiting for Filterweld tion, all Filterweld Welding Plates are scientifically 
Welding Plates. controlled in production . . . have fixed standards of 

densities and conform with the U. S. Bureau of 


Filterweld, developed by American Optical Scien- 


tists in the same AO laboratories that produced Calo- Standards specifications 


bar, Noviweld and more recently, Noviweld- Order the Filterweld Plates you need from your AO 
Didymium, is a completely service-proved welding Safety Representative today. Filterweld is available 
glass for helmets and handshields. Equivalent to in Shade Numbers, 8, 9, 10, 11, 12, and 13. 






American Optical 


COMPANY 
SOUTHBRIDGE, MASSACHUSETTS 
MANUFACTURERS FOR 110 YEARS OF PRODUCTS TO AID AND PROTECT VISION. BRANCHES IN ALL PRINCIPAL INDUSTRIAL CENTERS 


DECEMBER, 1943 1] 
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| EASY-FLO fabricated © 
' oil feed line. *: 


| Diesel engine fuel 
> oil line. 





aoa injector line for 
‘-) marine engine. 


it will pay you to design for and 


specify SUL-FOS or EASY-FLO brazing 


It will pay because these two low-temperature silver 
brazing alloys meet every requirement of ferrous and 
non-ferrous tubing fabrication. They make air, gas and 
liquid-tight joints with consistent reliability and un- 
equaled speed— joints with the strength and ductility to 
withstand severe vibration, shock and temperature 
changes—joints that are high in resistance to most cor- 
rosive agents. And they do all this at surprisingly low 
cost. 


Three typical BUNDY TUBING jobs are shown above— 
all fabricated with EASY-FLO — and all done by gir! 
operators, for it’s easy to braze with these exceptionally 
free-flowing alloys. 


BULLETIN 12-A GIVES YOU THE FULL SIL-FOS AND EASY-FLO STORY 


and much useful metal joining information. Write for your copy now. 


HANDY & HARMAN 


82 FULTON ST., NEW YORK 7, N. Y. 
Bridgeport, Conn. * Chicago, Ill. * Los Angeles, Cal. + Providence, R. |. * Toronto, Canada 
Agents in Principal Cities 
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MODERNIZE YOUR FOOT OPERATED 
SPOT WELDER 


By the quick, simple attachment of a Hercules 
Special Solenoid, which operates the arms 
electrically, your slow, tiresome. foot operated 
spot welder becomes an efficient, speedy auto- 
matic machine. The results are startling: 


@ INCREASES PRODUCTION — 30% TO 
50%. 

@ INSURES UNIFORM, PERFECT SPOT 
WELDS AUTOMATICALLY. 


A—BY PRODUCING MUCH GREATER 
PRESSURE ON THE ELECTRODE 
ARMS. 


B—BY GUARANTEEING UNIFORM 
PRESSURE AT ALL TIMES. 


@ CUTS POWER COSTS. 
@ CUTS LABOR COSTS. 


@ ELIMINATES STRENUOUS FOOT 
WORK. 


@ SKY ROCKETS THE VALUE OF YOUR 
SPOT WELDER. 


This remarkable device produces constant, 
uniform pressures much greater than that pos- 
sible with foot pressure. Laborious foot work 
is transformed into the simple pressing of a 
button. You can't miss with the Hercules 
Automatic. Spot welding becomes foolproof. 
Operation is instantaneous and, as a result, 
the electrode arms open and shut faster than 
those of hydraulic or air operated machines. In 
addition solenoid operation is more efficient 
and effects savings in power costs. 


Units are easily attached to all makes of spot 
welders and are available with or without auto- 
matic timers. 


SUBMIT YOUR PROBLEMS 
OR SEND FOR DETAILED 
INFORMATION. 


HERCULES ELECTRIC a MFG. CO." 


THE MAN WHO USES HIS HEAD GETS AHEAD 
SPOT WELDERS — STOP USING YOUR FEET 


OTHER PRODUCTS MANUFACTURED 
BY HERCULES Are: 
ARC WELDERS 
MAGNETIC ALIGNERS 
AC-DC RECTIFIERS 


WRITE 
FOR LITERATURE 


SOLENOID OPERATED 20KVA 
TAYLOR SPOT WELDER 


MANUFACTURERS OF THE PRECISION WELDER WITH THE 


STREAMLINED ARC 


rcu 2416 ATLANTIC AVENUE : 
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BROOKLYN, N. Y. 
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N-A:X 


HIGH TENSILE STEEL 


2 gaol/ey 


by any commercial process 
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Adaptability is the word 
for N-A-X HIGH TENSILE 
STEEL. With high dauc- 
tility, high yield point and 
high ultimate strength— 
great resistance to fatigue 


rent 
pereal 


ITS INHERENTLY FINER CRAIN 
MAKES ALL THE DIFFERENCE 


<a ES 


marked resistance to abrasion and corrosion 
and excellent welding qualities, this modern 
metal provides a timely answer to a wide 


and impact even at sub- 
zero temperatures— 


variety of service and fabricating problems. 


yeroEeo’’’ 


N-A-X HIGH TENSILE STEEL can be easily 
and speedily welded by any of the com- 
mercial methods with the assurance of getting 
strong, reasonably ductile weldments. N-A-X 
HIGH TENSILE STEEL is ideal for arc, spot or 
resistance welding. It fuses and mixes readily 
with the weld metal and does not air harden. 
Write for our new book on N-A-X HIGH 
TENSILE and 9100 SERIES STEELS. It gives 
you complete welding details and other speci- 
fications helpful in adapting these versatile 
steels to your own needs. . . and remember 
that our own competent technical staff, 
familiar with all phases of welding, is always 
available for consultation. 


PICTURES 1, 3. 4. 5 @ 6 WERE TAKEN BY THE UNITED STATES SIGNAL 


CORPS. 


GREAT 


NUMBER 2 IS AN OFFICIAL U. S&S. NAVY PHOTOGRAPH 












A-X 





Air Corps Oxygen tanks, welded by the 
atomic hydrogen arc method on fully 
automatic equipment 





Section of spot welded airplane wing rib 
of N-A-X HIGH TENSILE STEEL 


ae 








Resistance welded tubing (a) after crush 
test, (b) after swedge burst test 








DETROIT, MICHIGAN—Sales Offices in Principal Cities 





DeEcEMBER, 1943 


NATIONAL STEEL CORPORATION 


Executive Offices, Pittsburgh, Pa. 


LAKES STEEL CORPORATION 


























Independent Engineering Co. 
CYLINDERS and Cylinder Transports 


uit For the Armed Service Until 


ICTORY Is Won | 












3X alt shipments of Independent Engineering Co. Cylinders 
are under complete control of the armed forces except where 
adequate priority, otherwise, is available. We are proud of 
the outstanding record we have achieved in meeting their 
requirements. When peace comes, these achievements in pio- 
“neer engineering design, construction and production will 
be at the disposal of all—a record that will make Independent 
Engineering Co. products @ first thought when industrial gas 
producing, packaging and 
transporting equipment are 
under consideration. 











Mammoth Cylinder-Transports, built by Independent Engineer- 
ing Co., (as illustrated below) make possible the efficient, eco- 
nomical delivery of large quantities of industrial gases in a single 
unit to any given point with a minimum of delay ...a valuable 
contribution to the Service of Supply. 























a 
a 





Thousands of Independent Enginee: 

ing Co. Rechargers now serve the war 
cause and those who serve the war 
effort. The final step in the Service of 
Supply—these— flexible, easy-to-handle 
units are used to distribute cylinders to 
the point of usage. 








Independent Engineering Co.— Pioneer designers and producers of mobile Oxygen and 
Hydrogen generating plants for the armed forces... builders of Oxygen, Hydrogen and Acety- 
lene plants — manufacturers of industrial gas cylinders and cylinder handling equipment. 


independent Engineering Co. 


101 West Second Street, O'Fallon, Illinois 
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ATLAS TOMAHAWK 


Mode! Number 3 
Featuring ENDURO Hardene| 
Heads; Chipping Faces at righ 
angles to each other. Wooden Han 
Grip. | 
Available in, 12 or 16 ounce weight} 


Six other models of B feliitelateh 1 <n 
choose from.- 





SYMBOL 
HAMMER 


for welder 
identification 


DUAL-TOOL 
MODEL B 


TOMAHAWK 
MODEL. NO. 4 


“Standard” and 
“Heavy-Duty” 
weights 


CLEANING 3 
BRUSH | TOMAHAWK 
featuring iy MODEL NO. 3 


“Grip-Tight”’ “Standard” and 
Brush Holder “Heavy-Duty” 


_ WEIGHT 2 weights 
a ek ee Pee 2 See a — 


Engineered Tools of Perfect Balance, Correct Weight; ENDURO: Hardened 


YOUR DEALER will be glad to recommend the ATLAS Weld Cleaning Too! 
best adapted to your requirements. 


ATLAS WELDING ACCESSORIES COMPANY: 


Be Wyoming Avenue — Detroit 21, Michigan 








Siew AMPAC ‘400° ke vce 


Reactor coil on Ampac a-c welder is com- 
pact, cool-operating. Oversize winding 
dissipates heat — increases efficiency. 
Spun-glass insulation is flame-proof ! 


Upper core moves only 1 inch . . . cover- Here's a-c welding at its newest and finest! Note simple design 
ing entire 50-500 amp welding range x foe construction. Integrated reactor-transformer circuit provides nois 
in seven easy turns of control wheel. less, trouble-free operation ... with minimum idling loss. Ampac g 
Cuts welding time — speeds output! you all a-c welding advantages — including no arc blow! 


GET COMPLETE FACTS 
on Ampac...learn how its 
patented circuit cuts costs — 
increases production. Call on 
your nearby Ampac dealer or 
write for bulletin B6302. Also 
ask for B6241 on Ampac“‘200”. 


Rigid lower core is 1-piece, U- Typical of Ampac’s quality de- CHALMERS 
4 shaped... of die-punched sili- Bais is this big, tough welding 


con steel. No air gaps to waste terminal. Note permanent con- MILWAUKEE. WISCONSIN 
valuable power! nections are brazed ! A 1666 
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Using only 18 pounds of Anaconda 
"997" Low Fuming Welding Rod, 
the Hebeler Welding Co. of Buffalo, 
New York, repair-weided this eccen- 
tric housing for the Ushco Mfg. 
Co., Inc., in less than 20 man-hours. 


Short, short story 






Important war production plant... 
Eccentric housing breaks on drop forge hammer... 


Welded with Anaconda “997” Low Fuming... 


Hammer back on job next day! 


That’s the way low-temperature Bronze welding 
is helping out in emergencies these busy days. A 
broken 2!/-ton gear was returned to service in 
less than a week; a seven-foot fracture in a 6-ton 
press column was repaired in three days; a frac- 
tured 2-ton section of a 100” boring mill was re- 
pair-welded in 39 hours. 

And so it goes—in every branch of industry, 
on every type of equipment—on parts made of 
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cast iron, steel, malleable iron and copper alloys. 

Keep in mind this modern method of salvaging 
costly machine tools, production parts and equip- 
ment—at a fraction of the cost of new replacement 
parts. Keep in mind also that Tobin Bronze*, 
“997” Low Fuming and other Anaconda Welding 
Rods are preferred by many industrial shops for 


making dense, high strength, Bronze welding 
repairs. *Reg. U.S. Pat. Of, 4878 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 




















INDISPENSABLE »* COMPLETE » UP-TO-DATE 





INFORMATION ON WELDING! 


p 


One of the greatest values ever 
presented by a major reference 
book — 976 pages of current 
authoritative information with 
1000 illustrations on the world’s 
most important and fast develop- 
ing industrial process—Welding. 





WROTE THIS BOOK 


¢ Completely Re-Written — Up-to-the-Minute 

The llth Edition of The Welding Encyclopedia comes to 
you completely re-written—reflecting the tremendous changes 
in welding wrought by the production necessities of Ameri- 
can Industry at war. In its 22 years of service to the Welding 
Industry no single edition of The Welding Encyclopedia has 
presented so much completely new and vital information on 
welding practice. Edited and written by T. B. Jefferson, lead- 
ing technical editor and engineer, this complete reference 
book is a. must on the list of every engineer and weldor. 


© 25% Larger — 976 Pages — 1000 Illustrations 


The llth Edition is a 25% larger volume—completely 
rewritten. It is rearranged with easy-to-find cross-references 
and contains over 1000 illustrations in its 976 pages. It brings 
to you, in its added size, a complete compilation of exhaustive 
research keyed to the demands of Industry’s fastest growing 
fabricating process. It contains compact authoritative data- 
much of which can be found only in The Welding Encyclopedia, 
llth Edition. 


¢ Every Major Field — 2000 Subjects 

Covering more than 2000 subjects, completely indexed and 
cross-referenced—the llth Edition of The Welding Encyclo 
pedia gives up-to-the-minute complete coverage on every major 


phase of welding. Here are some of the important subjects 
presented: 


Arc Welding Metallurgy 
Gas Welding Aircraft Welding 
Resistance Welding Shipbuilding 


Heliarc Welding 
Atomic Hydrogen 
X-Rays 

Gamma Rays 
Magnetic Inspection 
Flame-Hardening 
Metallizing 

Heat Treatment 
Flame-Cutting 


Automotive Welding 
Pipe Welding 

Boilers & Tanks 
Structural Welding 
Training 

Eye Protection 

Safety Practice 

Railroad Equipment 
Agricu!tural Implements 


Everything in Welding Complete 


in One Book 
* Order Your Copy Today 
Be sure of getting your copy of the llth Edition of The 


Welding Encyclopedia. Order this invaluable reference book 
on Welding today. 


Everyone in Welding Needs This Complete Welding Reference 





The istdiog Baylnees 
Publishing b 
506 So. 


(1043) 


Wabash Avenue 


Chicago 5, Ill. 


Please enter my order for: (Please check) 


( The Welding Encyclopedia..... 


© The Welding Encyclopedia and The 


Welding Engineer for 1 year, a saving 
of $1.50 (a one year subscription to The 


Welding Engineer is $3.00) 


.. 87.50 


My check ( ), money order ( ) is enclosed. 





NOW - NEW 


THE 11th EDITION of The 


WELDING ENCYCLOPEDIA || | 
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Metals that can be Hard-Faced 
to make wearing parts last longer 


Hard-facing is of particular importance today because 
when vital parts that are subjected to wear are hard-faced 
with rods made by Haynes Stellite Company, they last from 
2 to 25 times longer. This helps to keep essential machines 
and equipment in service, and eliminates the needless scrap- 
ping of parts, excessive down time, and delays in produc- 
tion. Usually the amount of hard-facing material required 
is only a small percentage by weight or volume of the part 
to be protected. 

Most of the commonly used metals can be hard-faced suc- 
cessfully. The following classification affords a means of de- 
termining what metals or alloys can or cannot be hard-faced, 
and by what method.* For more information, write for the 
booklet, “Hard-Facing With Haynes Stellite Products.” 

















Carbon Steels (plain carbon steels up 
to 0.60 per cent carbon) — These can be 
hard-faced successfully either with the 
oxy-acetylene* or the metallic-arc process. 


High-Carbon Steels (steels with car- 
bon above 0.60 per cent)—Proper heat- 
treatment both before and after hard- 
facing, by either process,* is advisable to 
prevent failure of the base metal because 
of its hardness and brittieness. 


Low-Alloy Steels—These can be hard- 
faced in much the same manner as plain 
carbon steels, but in some cases heat-treat- 
ment is required after welding. 


High-S peed Steel—The hard-facing of 
this group of steels is not recommended. 
They can be hard-faced without any trouble 
in so far as technique is concerned, but 
shrinkage cracks and strain checks fre- 
quently render the hard-faced piece valu- 
less, regardless of heat-treatment. 


Manganese Steel—Can be hard-faced 
successfully, using the metallic arc process. 
Stainless Steels (18-8 chromium-nickel 
steels) These steels can be readily hard- 


faced by either the oxy-acetylene process* 
or the metallic arc process. In some in- 








HARD.~FACE |! 


NG 


stances, heat-treating is required. 


Straight-C hromium Steels (4-6 and 
11-13 per cent chromium steels)—Can be 
hard-faced by either process.* To avoid 
cracking of the deposit, the part must be 
preheated almost to a red heat and cooled 
slowly, preferably in a furnace. 


Cast-lron—Cast Iron can be hard-faced 
by either process.* The procedure is differ- 
ent from that of steel because of the lower 
melting point of cast iron. 

Chilled Iron—Small parts can be hard- 
faced with either the oxy-acetylene* or 
metallic arc process. On large parts difh- 
culty is usually encountered. 


Alloy Cast Iron—The procedure for 
hard-facing this material is the same as for 
ordinary gray cast iron. 


Monel—Monel is easily hard-faced with 
the oxy-acetylene process. 


Brass and Bronze—Because of their 
low melting points, these alloys cannot 
generally be hard-faced. 


Copper — Because of its low melting 
point and high heat conductivity, it is best 
to use the metallic arc for hard-facing cop- 
per, preheating to a red heat. 


Aluminum — Aluminum or its alloys 
cannot be hard-faced. 








*For the majority of hard-facing applications, the oxy-acetylene process is 
generally used. The blowpipe. allows close control over the operation and 
produces a smooth deposit. Particles of scale and foreign matter can easily 
be eliminated, and edges and corners can readily be formed. Other advantages 
include the elimination of rod loss due to vaporization or spattering, and 
accurate control over the degree of penetration. 








* BUY UNITED STATES WAR BONDS AND STAMPS x 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 


New York, N. Y. 


ie Kokomo, Ind. 


Chicago — Cleveland — Detroit — Houston— Los Angeles —San Francisco— Tulsa 


NR ae © Oe 


“Haynes Stellite” is a registered trade-mark of Haynes Stell‘te Company. 
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These Wheels Can Speed 





Your Weld Grinding Jobs 


OU need fast cutting action to quickly 

remove the excess metal at the weld— 
you need a smooth surface for the subse- 
quent finishing operations. Norton Grind- 
ing Wheels have been scientifically de- 
veloped to provide both and they are avail- 
able in the right grains and grades for all 
kinds of weld grinding. 


STRAIGHT WHEELS—Usually 6” or 8” 
diameter and from “%" to 2” thick. For the 
thinner wheels 20 grain and a coarser grit— 
24—for the thicker wheels. The most com- 
mon hardness is P4T or Q4T-H Alundum 
resinoid for carbon and alloy steels. 


CUP WHEELS—Probably the most popular 
sizes are flaring cups (6-44%2") x 2" x %" 
with a 1” rim and straight cups 6” x 12” x 
¥e"" with a 2" rim. They are available with 
¥e"" holes or mounted on %” threaded steel 
bushings. For general work, the wheel speci- 
fication is usually 16 or 20 grit, grade P4T 
Alundum resinoid. 


CONE WHEELS—Cone wheels are mostly 
used for grinding welds in holes and other 
hard-to-get-at places. One of the most com- 
mon sizes is 2%" x 3%” with %” threaded 
hole, 24 grit Q4T-L Alundum resinoid. 


A booklet on Norton Wheels for portable grinders 


will be sent on request. Ask for Form 1328-WE. 


NORTON COMPANY e@ 


WORCESTER 6, MASS. 


DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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In this picture, a Unionmelt electric welding 
machine is joining automatically the edges of steel 
plate being fabricated into a pressure vessel .. . 
making uniformly strong welds .. . at high speed. 
. Other Unionmelt machines . . . mounted on light, 
overhead cranes ... are working on semi-finished 
structures further down the line. 

Unionmelt welding was developed by The Linde 
Air Products Company. Other Linde methods. . . 


the “flame” methods... 


complete picture of joining metals. Oxy-acetylene 


steel welding, bronze-welding, copper welding, pres- 
sure-welding, silver brazing, and other joining tech- 


niques... whether manually applied or mechanized 
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METAL FABRICATING :-- if you work with 
metals, you should know more about these 


Linde Methods for 


are also important to the 
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“Carpentry in Steel,” 


... all have a place in the mass construction of equip- 
ment of many sizes and kinds. 

Mass production is truly a job of “carpentry 
in steel.” Metals must be cut to size and shape... 
bent... formed... treated ... for final fabrication. 
In all of these operations, Linde-developed flame 
processes are importantly employed. 

Some applications of these flame processes are 
shown in the following pages. Review of them 
suggests the importance of keeping posted on 
all of Linde’s advances in oxy-acetylene flame- 
fabrication .. . and of using productively, without 


waste, all supplies for these efficient metalworking 


methods. 


















In the Fabrication 
of STEEL EQUIPMENT 


Linde Methods save Time, 
Power, and Materials... 


A large part of the specialized mass production work of today is done faster, 


better, and at less cost by oxy-acetylene flame-techniques such as those shown 


here. The engineering facilities of The Linde Air Products Company helped 


industry to adapt these peacetime developments in efficient metalworking for 


today’s needs. This quick review will help you to remember them . . . for 


tomorrow. 










Oxy-Acetylene Flame-Cutting is a quick, “one-pass” method 
for shaping steel . . . in straight lines, circles, or irregular con- 
tours. Flame-cut edges are clean and smooth . . . often require 
no machining before use. Flame-cutting is done both with 
manually operated blowpipes, and with stationary or port- 
able cutting machines. By flame-cutting, one-of-a-kind orders 
are easy to make up ... design changes are simplified . . . and 
change-overs from parts of one shape to another require only 
a few minutes. In the illustration above, an Oxweld flame- 
cutting machine is “stack-cutting” four parts simultaneously. 
Shown at the right are other applications of flame-cutting. 








Bending (above) — Oxy-acetylene 
flames provide intense, controlled 
heat for bending operations. Abov: 
a pipe is being “wrinkle-bent” to 
produce a smooth, long-sweep turn 
without internal obstruction to flow 
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Multiple-Cutting—In some cases, when it is di: 
sired to produce numerous identical parts, sever 
blowpipes . . . guided by a single templet .. . a! 
mounted on the flame-cutting machine to cu 
simultaneously. 











Flame-Priming (above )—Oxy-acetylene 


flame-priming of steel prior to painting 


removes loose scale, rust, moisture, oil, 
and grease. Paint applied to the still- 
warm surface bonds tighter and dries 
faster. 


Flame-Spinning (below) — This flame- 
method for forming steel is used for 
such work as end-closure of tubing to 
eliminate deep-drawing operations. 





Flame-Hardening (above )—Oxy-acetylene flame-hardening 
imparts a hard case to steel and iron parts without affecting 
the toughness of the core. Parts can thus be made of less 


costly base metals selected for core properties, and then 


srotected against wear by flame-hardening surface areas. 
t wd d iw) 


Flame-Planing— Mechanized flame-cutting in sev- 
eral planes simultaneously is a quick and eco- 
nomical way to prepare plate edges for welding. 
Accuracy of the cuts is comparable to results ob- 
tained by using more costly, mechanical methods. 








Hand-Operated Cutting Blowpipes 
(above) are useful for many jobs. 
When used with gouging nozzles 
(above, right), a groove can be made 
quickly in a metal surface. 








MECHANIZED FLAME-SCARFING 
... helps produce BETTER STEEL... faster! 


Mechanized oxy-acetylene flame-scarfing of semi- 
finished steel is an important engineering develop- 
ment of The Linde Air Products Company .. . im- 
portant to both the steelmaker and the fabricator 
because it helps to produce better steel . . . faster! 

Through use of Linde-developed oxy-acetylene 
scarfing machines like that shown here . . . installed 
right in the steel mill production line . . . faulty 
surfaces are “skinned” from the hot steel as it 
rolls through . . . and a higher yield of quality 








Maririme ‘“M’’ Awarp 
FOR OUTSTANDING 
PRODUCTION ACHIEVEMENT 


steel is obtained without interruption of production. 

For some special steels, such as armor plate slabs, 
surface removal is accomplished after the steel has 
cooled . .. partially or completely . . . and been re- 
moved from the roll table. This is done by Linde 
machines that move along the slab. Where mechan- 
ized conditioning of steel is not feasible, or for 
secondary conditioning, oxy-acetylene deseaming is 
done quickly and economically with Linde’s manu- 
ally operated scarfing equipment. 


This BOOKLET will tell you more about 
Linde METALWORKING METHODS 


The booklet shown here will be of interest . 


.. and may 


suggest new applications... to design engineers, to production 
and maintenance men, to oxy-acetylene process supervisors, 
and to welding foremen. It describes Linde’s oxy-acetylene 
metalworking methods, and shows the catalogs that you can 
obtain to aid in your selection of the apparatus and supplies 
needed for applying these processes. As many copies as you 
require will be sent without cost by any Linde sales office. 


THE LINDE AIR PRopucTs COMPANY 


Unit of Union Carbide and Carbon Corporation 
30 E. 42nd St., New York 17, N. Y. [[g Offices in Other Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronto 


The words “Linde” and “Unionmelt” are trade-marks. 


* BUY UNITED STATES WAR BONDS AND STAMPS x 
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“Dalite” Cover Glasses save West Coast shipyard 


19,116 man-hours in one month! 


A large shipyard (name on request) enjoyed this 
saving when they switched from untreated weld- 
ing-mask cover glasses to Bullock “Dalite” .. 
the completely-covered processed glass with the 
tough... no-pit, no-peel ... baked-on coating that 
guards against heat breakage and damage from 
metal splatter. 


Saving many minutes—per worker—per day, 
otherwise wasted in replacing broken or easily 
pitted glasses, ““Dalite” gives realeconomy. Keeps 


more welders... welding... more of the time. 
If cost is counted as it should be... if you pay 
only for what you use... “Dalite” is actually 


cheaper! Welders tell us that one “Dalite” glass 
lasts as long as three to five ordinary glasses. 


Make this test at our expense. Return the cou- 
pon. We'll send you 10 “Dalite” glasses . . . Free! 
Test them side by side against your regular cover 
glasses. Put them under a steel cutter’s torch. 


DECEMBER, 1943 











Hold them there... right in the slag... . see the 
difference! 


HOPKINS ENGINEERING CO. 


DETROIT 2, MICHIGAN, 2-159 General Motors Bldg., Trinity 19260 
CHICAGO 1, ILLINOIS, 230 North Michigan Ave., Central 8509 


L. H. BULLOCK CO., MFR., Berkeley, California 
Mail This Coupon, Now! 


HOPKINS ENGINEERING CO., 230 WN. MICHIGAN AVE. CHICAGO 1, ILLINOIS “** 


Send free and postpaid, 10 Bullock “Dalite”’ Glasses. I want 
first-hand proof that “Dalite” is a great time and money saver. 
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WE 
PAUSE A 
MOMENT FROM 
OUR EFFORTS TO HELP 
WIN PEACE ON EARTH—TO 
EXTEND SEASON'S GREETINGS. 
THIS YEAR HAS SEEN AN EXPAN- 
SION IN OUR SERVICE WHICH HAS 
BEEN MADE POSSIBLE ONLY BY YOUR 
ACCEPTANCE OF OUR WELDING EQUIPMENT 
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...and Best Wishes 
for the New Year 


THE HARRIS CALORIFIC COMPANY 
CLEVELAND, OHIO 
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THE CHAMPION “ "RIVET COMPANY 


11500 HARVARD AVENUE, CLEVELAND, OHIO . EAST CHICAGO, INDIANA 
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CONNECTING AMERICA’S WELDING CABLES 
PROMPT DELIVERY 






TWECO GROUND CLAMPS TWECO ELECTRODE HOLDERS 


Redhead Midget Hol-Grip Jr. 150 AMP 
Redhead Jr. Hol-Grip Sr. 300 AMP 
Redhead Sr. Hol-Grip No. 500 500 AMP 
Perfection No. 500 PM Hol-Grip Super 600 AMP 
Ground Hooks and Wedges Standard 300-400 AMP 
Aircraft Tubing Ground Type “H" Hol-Grip and Standard 


THE EFFICIENCY OF 
YOUR CABLE CONNECTIONS 


DETERMINES THE QUALITY 
OF YOUR WELDING 





No. 0-H and 0-S Twecolugs 45° Sol-Con Machine Terminal 
No. 40-H Twecolugs No. 2,0 and 40-DM Connector 


No. 2-H and 2-S Twecolugs / No. 1 and 2 Sol-Con Connector 
TWECO MECHANICAL CABLE LUGS TWECO CABLE CONNECTORS 








SHOWS ASSEMBLY 
INSERT CABLE STRANDS. 
TURN SCREW INTO 
NUT HELD STATIONARY 





TWECO PRODUCTS COMPANY 


English at Ida MANUFACTURERS Wichita 7, Kansas, U.S.A. 
Distributed in Canada by G. D. PETERS & CO. OF CANADA, Ltd. 1021 New Birks Bldg., Montreal 


DISTRIBUTORS ALL OVER THE UNITED STATES 


ERE EOY cic 5 
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CONTROLLED 


NE of the best kept secrets in the 
welding industry is the feasibility 

and the amazing economy of Unamatic 
hard re-surfacing of rolls of all kinds, shaft- 
ing, wheels, bearings and other cylindri- 
cal elements that wear down in service. 
Railroads and the steel industry can save 
tens of millions of dollars every year by 
simple applications of Unamatic re-sur- 
facing to wheels, axles, rolls, etc. now dis- 
carded instead of being easily reclaimed. 
Unamatic circumferential welding has 
no arc-breaks to cause hard spots. It lays 
a better, smoother bead, round and round 
like a lathe, two, three or four times 


faster than manual operation. 








Re-surfacing of cylindrical pieces large 
or small is a field for which circumferential 
welding by the Unamatic process is 
especially adapted. Hardness of 200 to 
450 Brinell on mild steel, and higher 
with high carbon, is readily attainable. 

Right now wider use of Unamatic re- 
surfacing can save man power, release 
materials, save time and increase war 
production. After the war it will still be 
as economically sound 


and piofitable. 
« 


For more facts about the wide 
range of successful and highly 
profitable Unamatic Welding, 
write today for the new illus- 
trated UNA catalog. 














CONTINUOUS 










QUALITY 





PRODUCTION 


UNA WELDING INC. « 1615 COLLAMER AVE. * CLEVELAND, OHIO 
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THERM-ARC ELECTRODE HOLDERS 


A Type of Holder that has Proven Itself 
The only fully-insulated coil spring holder 








TYPE N 
Partially 
Insulated 


TYPE K 


Conmletey == 
Insulated —— 


TYPE M 
Detachable 
Completely 

Insulated With 
Removable Front 





THERM-ARC CABLE CONNECTOR 


This unit can be connected or disconnected 
quickly by a very short turn. The action is instan- 
taneous and a tight, contacting connection is as- | — 
sured throughout entire circumference of male plug; : 
no possibility of loosening while in use. 








Write for our attractive, illustrated, descriptive booklet of 
THERMEX Holders and Cable Connectors. 


THERMEX EQUIPMENT COMPANY 


2045 Celia St. Tel. TYler 7-1337 
DETROIT 8, MICH. 
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>< All Meco Safe-T-Chek 
Regulators are equipped with the spe- 
cial patented Safe-T-Chek bleeder valve. 


This valve, located in the high- 
pressure inlet, holds back the flow of 
oxygen until both seat and diaphragm 
can come into operating positions and 
controls the flow of oxygen in case. of 
emergency— worn, or burning-out seats 
—or diaphragm failure. 


This extra safety factor, found 
only in Meco Safe-T-Chek Regulators, 
thus protects against production delay— 
protects against regulator failure —and 
protects against the factors of human 
accident when regulators cease to func- 
tion properly. 

Enjoy all these Extra safety fac- 
tors by specifying Meco Safe-T-Chek 
Regulators. 
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— then he said to himself 





“We are every one a Croesus’ 
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SING those words, Multi-Job 

Ickes writes a magazine ar- 

ticle to allay all fears of a terrible 
tax future. 


He proves that America is worth 
12 trillion dollars—which neatly 
offsets our 150 billion debt (todate). 


The astronomical figure is 
reached by computing all the iron, 
coal, oil, etc., in the ground and 
forests. 


—all our natural resources. 


All we have to do to pocket it 
is to ‘‘Maintain the freedom 
Americans have enjoyed.”’ 


Of course, his inner self tells 
him that wealth in the ground is 
not the pocketable kind .. . 


That it cannot become real 
wealth until it is worked—until 
the profit motive is applied— until 
the profit is secured. 


THe Wevpinc Encineer——DecemMBer, 

















Bridges (Case History) 


The public hears only about the spectacular big bridges. 
But in 1940 and ’41 about $30,000,000 was spent on 40’ to 
80’ bridges. A bridge engineer has written an article, “Steel 
and Concrete Bridges Compared”’ showing how nearly 
$3,000,000 can be saved annually on such bridges by re- 
course to Arc Welding. 





Here, Mr. Ickes, is Real Wealth 














Aircraft (Case History) 


Research now has developed a successful method of arc 
welding magnesium alloys, recourse to which shoots into 
tefrific potentials. On the all-wing plane (on the way) the 
difference in drag between the conventional riveted airfoil 
and the low-drag arc welded magnesium wing is estimated 
at 50% ... saving 20 cents per ton-mile—or $1,875,000 over 
the life of the plane—or $750,000,000 on a 400-ship fleet. 








Earthmoving Machines (Case History) 


Recourse to Arc Welding made possible the design of a 
wheel-type tractor unit at a yearly production saving of 
$348,000 over conventional construction. Use of 600 units 
of this type of equipment on hauls of 5000 feet saves $10,- 
764,000 annually over conventional earth-moving equipment 
and methods. 





Watercraft (Case History) 


Arc Welding in ship construction saves time and steel (about 
10%-20%). But that’s only the beginning. Recourse to 
Arc Welding also cuts costs in other ways. By eliminating 
bumpy rivet heads, it makes it easier to insulate the ship 
... to cover the deck . . . to run the piping . . . dozens of 
refinements. Such items aggregate yearly savings of about 
$600,000,000 according to one authority. 


Someone could well write a magazine article proving a potential 
of WELD WEALTH equal to the national debt. 


But there again the money is not pocketable until ARC WELD- 
ING is used . . . until the article is read and acted upon. 


Even now the press is full of articles showing the money value 
of arc welding. Not all the people who should read them do read 
them. Which makes one feel that there is little difference between 
a man who cannot read and one who does not. 


THE LINCOLN ELECTRIC COMPANY, CLEVELAND, OHIO 


Cimenicus ged, niluual recourse 


ARC WELDING . 
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Welder-wise buyers choose these WSR machines 
on the basis of sheer values! 


Lower Cost Per Ampere 


With clear-cut WSR (Welding Service Range) rat- 
ings, you know the machine's exact limits of usable 
welding current—from minimum to maximum. You 
know the price you pay for welding heat—the cost 
per ampere, based on the machine's maximum ca- 
pacity. You buy more wisely—save money on your 
initial investment as well as on operating costs. 


Single Heat Control 


Only one adjustment to obtain any desired weld- 

current. Arc response is automatic on all classes 

of work—downhand, vertical, or overhead—with all 

types of electrodes. There’s no confusion about cur- 

rent settings; there’s less chance for error. Training 
time is also reduced. 
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IS THIS THE OUTSTANDING 


WELDER VALUE ? 


“Visi-Matic” Calibration Plate 


The operator can instantly select the exact cur 
rent required for each of the three basic classes of 
electrodes. This exclusive P&H advantage assures 
the operator of the correct heat across the arc for low, 
medium or high voltage requirements. 


Write for Literature 


Get full information about these modern, simplified 
machines; built in WSR capacities from 60 to 500 and 
from 80 to 600-ampere capacities. See your P&H rep- 
resentative, or write us for literature. 

PGH welding service is complete, including A.C. and D.C. Are 
Welders, Welding Electrodes, Welding Positioners, Production 


Welding Control Systems, Electric Hoists, Cranes, etc. Write 
for literature. 


General Offices: 4513 W. National Avenue, Milwaukee 14, Wis 









WOISTS - WELDING ELECTRODES 
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...and drive even harder on the pay-roll savings plan!” 


Make War Bonds the Christmas Order of the Day. 
Urge your workers to make their personal Christmas 
gifts in the form of War Bonds—and practice what you 
preach! Make this a 100% War Bond Christmas—to 
insure future Yuletides of peace and prosperity. 


Make up your own posters to spread the ‘““‘War Bonds 
for Christmas’”’ story across your plant. Tell the story 
again and again on bulletin boards, in your plant maga- 
zine, and on pay envelope stuffers. 


But don’t forget your basic, all-important Pay-Roll 
Savings Plan. How’s it going, these days? Perhaps it 
needs a bit of stoking-up right this very minute, to 
hold its full head of steam against the competitive de- 
mands of the holiday season. 


Well, you’re the man fo stoke it! You can’t ex- 
pect it to keep running indefinitely on last summer’s 
enthusiasm. See to it that your participation percent- 
ages, and your deduction percentages, both end up the 
year at new levels. 


Every month, now your Pay-Roll Savings ought to 
run well ahead of the preceding month. For so many 
families that formerly depended on the earnings 
of a single worker, now enjoy the combined earn- 
ings of several. Such family incomes are doubled, 
trebled, even multiplied many times. 


Now’s the time to turn as much as possible of these 
increased earnings into War Bonds—War Bonds for 
Christmas . . . and War Bonds the whole year ’round! 


GIVE THE PRESENT WITH A FUTURE—WAR BONDS! 


This space contributed to Victory by 


THE WELDING ENGINEER 


This advertisement prepared under the auspices of the United States Treasury Department and the War Advertising Council 
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MAJOR RUBBER COVERED 


SUPER-FLEX/IBLE WELDING CABLE 

























SPECIFICATIONS 
Wt. in Ibs. Copper conductor consists of fine bare wires, 
=. ee ES. C6. 1.0. per M ft. properly stranded to give extreme flexibility. 
6 75 950 .400 .210 132 
4 125 1029, «495.275 202 _—A separator is applied over the conductor to 
3 150 1323 .500 305 235 strip rubber in order to leave bare copper 
2 200 1666 .560 335 295 _— for attaching to lugs and electrode Holders. yO 
1 250 2156 .625 .400 373 
1/0 300 2646 .675 .440 450 Outer jacket is WPB approved synthetic Th: 
2/0 375 3381 .750 490 570 __ type that has high tensile strength, maximum @ hat 
3/0 450 4284 815 545 705 abrasion resistance. It is tough, durable, UO 
4/0 550 5376 .900 .635 860 waterproof and extremely flexible. { 
od 
- avel 
Prompt Shipments - - Usually From Stock! wid 
» Bouc 
ae 
; pith 
WELDING ENGINEERING COMPANY |. 
Bil 
MILWAUKEE, WISCONSIN | 
MANUFACTURERS—DISTRIBUTORS the 


OFFICES AND AGENTS ALL OVER THE UNITED STATES 
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ow much would a 7 to 14% yearly saving 
} your rod costs amount to in cash? 


hatever the amount it is available to 
dU ONCe you start using a Wells “Suregrip” 
od Saver. In many other ways the Rod 
aver is exceptional. It is not uncommon 
t these streamlined holders to be in con- 
nuous service for from 3 to 4 months, 
ithout replacement or repair other than 
nsulator caps. 


Dther exclusive features are: its tremen- 





86 COMPTON AVE. 


RUNS 7 TO14% 


Manufacture) 
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(ELECTRODE HOLDER) 


dous grip which lasts as long as the holder 
itself, the quick rod change that takes only 
a twist-of-the-wrist, the air-conditioned 
handle that reduces surface contact with 
glove by 50%. This amazing holder is ideal 
for use in cramped quarters; its overall 


length is only 10%’'. Extremely light weight 
for amperage it carries. All metal parts get 
full protection from tough, durable insu- 
lators. Lay the “Suregrip” anywhere with- 
out danger of arcing. Write for detailed 
literature. 





LOS ANGELES 1, CALIF. 
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that AIRCO Tip 


al 


Let an Airco Repair Station Lg LIE 4 > 
recondition it for you 


Copper is one of the most critical materials. It must 
be conserved. 

Here is one way to do it — don’t discard a worn 
Airco welding or cutting tip until you’ve made cer- 
tain it cannot be reclaimed. Send all your damaged 
Airco tips to us. Our skilled repair men will inspect 
them thoroughly and put them back into first-class x 
working order... unless they’re beyond repair. J 

In this way Airco can help you reclaim many O84 SE a 
tips that would otherwise end up in the scrap-box. Here's a typical result of Airco Re- 
pair.Thetip at left—battered, nicked, 


and choked with carbon—was made ” 
forward them to the nearest Air Reduction office. good as new by skillful repairs. 











oe 


So see that all old Airco tips are collected now and 


* BUY UNITED STATES WAR BONDS x 





Arr REDUCTION 


General Offices: 60 EAST 42nd STREET, NEW YORK 17, N. Y. 
In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. - General Offices: HOUSTON, TEXAS 
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HELP. WANTED | MISCELLANEOUS 

















Executive 





WOMAN ENGINEER Best Paid Welding Jobs go to men who are best trained. 
Progressive war-civilian organization, New York City, | Get thorough training at this non-profit arc welding school. 

fers permanent position, excellent opportunity, now and Expert wags *s0-mpihe individual mera and latest type practice 

post-war, woman engineer having practical experience metals, ne 7 anges ee today for full details and low cost. Hobart 

machinery, welding, writing technical copy; stenography help- elding School. Box U-1232, Troy, Ohio. 

ful. Please submit resumé background, experience, age, salary, 

references, when available. Essential workers need release | DISTRIBUTORS WANTED 

papers. Box No. December No. 3. Distri ' : ’ 

istributors wanted by manufacturer to handle welding 
electrodes, oxy-acetylene rods and accessories. Aircraft and 
shipyard accounts particularly desired. Box No. December 


METALLURGICAL ENGINEER | No. I. 


Highly progressive concern located New York City, weld- 
ing industry, desires secure services qualified metallurgical 
engineer with mechanical and welding experience. Position 
offers excellent opportunity now and postwar. Ability and 
experience in sales promotion and research and development 
required. Willingness to travel part time necessary—presenting 
lectures, etc. Please submit resumé of background and ex- 
perience, stating age, draft status, salary requirements, refer- 
ences, when available; submit small photograph. Box No. 


December No. 2. 










































FOR SALE 


= 


Arc Welders For Sale; Low prices, no priority, all sizes, 
makes, types; Lincoln Vertical 100 Amp. $125; 150 Amp. $135; 
200 Amp. $145; 300 Amp. Lincoln engine sets. Also Lincoln 
500 Amp. SAC units. Big stock reduction. Welding Engineer- 
ing Co., 264 E. Ogden Ave., Milwaukee 2, Wis. 
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HELP SAVE STEEL , ; : 

BY APPLYING WIESE UNITS TO AGRICULTURAL TOOLS Weld White Metal (die cast) Braze Aluminum easily and 
Prepare your shop for this type of work quickly when you use ALADDIN ROD and Patented Method. 

The only rod guaranteed to produce welds of greater tensile 





U. 8. Patents 2,013,818, 2,051,234 
and 2,226,884. 





strength than the original metal. Instructions with every pound. 
Write us for Free Literature. Rod sizes: 1/16", Ye", 3/16", 
/,", and complete assortment. 


IOWA ALADDIN ROD & FLUX MFG. CO. 
Dept. A, P. O. Box 935, Madison Square Station, Grand Rapids, Mich. 





ELECTRIC WELDED 
Write for new catalog sow 


WIESE PLOW WELDING COMPANY, PERRY, 
Originally New Prosess Piew Welding Ce. 













































Special We Solicit Special Positioning Problems 


Submit your out-of-the-ordinary positioning problems to us for solution. BENTLEY 


WELDIN G designers and engineers can provide the correct answer. 
POSITIONERS ®NTLEY WELDERY, Inc. Syracuse, N. Y. 
DESIGNERS and MANUFACTURERS of WELDING POSITIONERS and SPECIAL EQUIPMENT 
















Secure COMPLETE PROTECTION with the Best in Welders’ Clothing 
“SAF-T” Garments oo | oe eats 
al : Pea New 



































for Men and Women Welders enon 
i. Pants catalog 
mi ; ee Overalis now in 
: ; : Capes . 
Sleeves Preparation 





Bibs 














404 Denckla Bidg. 
Philadelphia 7, Penna. 












Samples and Prices Sent on Request 


Ask Your Distributor or Write an Ginettk Gs Mae FRED JESSAR 
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RESO Gas Plant Equipment 
to be safe, must be made of 
brass and other vital metals. 
Conserve your equipment. 
You may not get more. 
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3 e DIFFERENT 
ANALYSES of Arcos 
Stainless Electrodes 
in all usual sizes. 


, 2 ARCOS PLANTS 
Producing Stainless 
and Alloy Electrodes 

Exclusively. 


















36% DAYSIN44 | ae, 
Producing Quality | 
Weld Metal Easily 
Deposited.* 


(Place your major orders 3 months 
or more in advance, please) 


3l ARCOS DIS- 
TRIBUTORS Serving 
every Industrial 
Area in the Country. 

















*Specify ARCOS Improved STAINLEND for A.C. Welding 





flacos CORPORATION 


401 MORTH BROAD ST., PHILADELPHIA, Pa. 








Distributors Warehouse Stocks in the Following Cities: 





































Borger, Texas Hart Industrial Supply Co Los Angeles, Calif. V Equipment Co 
Boston, Mass. (Belmont), H. Boker & Co., Inc., Milwaukee, Wis. Machine & Welder Corp 
Ww. tk Fluke Moline, til. Mact r © Welder Corp 
Buffalo, N. Y. Root. Neal & Co. Montreal,Canada.G.D.Peters &( f Canada, Ltd 
Chicago, 111. Machinery & Welder Corp New Orleans, La. V ). Seymour Co. 
Cincinnati, Ohio Williams & Co., Ink New York, N. Y. H. Boker & Co., Inc. 
Cleveland, Ohio Williams & Co Inc Oklahoma City, Okla. . Hart Industrial Supply Co. 
Columbus, Ohio Williams & Co., Inc. Pampa, Texas Hart Industrial Supply Co. 
Detroit, Michigan Cc. E. Philips & Co Inc. Pittsburgh, Pa. Ww is & Co ‘Inc. 
Erie, Penna. Boyd Welding Co. Rochester, N. Y. Welding Supply Co. 
Fresno, Calit. Victor Equipment Co. San Diego, Calif. Victor Equipment Co. 
Ft. Wayne, Ind..Wayne Welding Sup. Co.. In: San Francisco, Calif. Victor Equipment Co. 
Honolulu, Hawaii Hawaiian Gas Products, Ltd. Seattle, Wash. Victor Equipment Co “ 
Houston, Texas. . ( hampion Rivet Co. of Texas St. Louis, Mo. Machinery & Welder Corp 0 VALI T Y W E LD M ETAL 
Kansas City, Mo..Welders Supply & Repair Co. Syracuse, N. Y. Welding Supply Co. 
Kingsport, Tenn. Slip-Not Belting Corp Wichita, Kansas Watkins "Ine. r A S$ | LY D E Pp 0 S$ | T E p” 
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WeldOlets, ThredOlets and Socket-End WeldOlets are suitable for all commonly used pressures 
and temperatures in every type of piping system. They are installed either before or after erection 
of the main line—and always with ease and economy. They are equally well adapted to pre-fabricated 
or “on-the-job” assemblies. Stocked for all standard pipe sizes up to 12” in size-to-size and reducing 
sizes—and can be supplied on special order for pipe up to 24. Stock fittings are drop forged steel, 
but to meet special conditions will be supplied in Monel, Everdur, Toncan, lron, wrought iron, ete. 


Bulletin W131 gives detailed information about all the advantages of WeldOlets, 
ThredOlets and Socket-End WeldOlets. Write for your copy today. 


Forged Fittings Division 


\ Star Awarded 
July 10, 1943 


- WELDOLETS: THREDOLETS 


Welded Outlels for Every Pyaing System 
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